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.. + MEANS USING 


FIVE GOOD REASONS WHY AN EVER-INCREASING NUMBER OF 
PLANT AND PRODUCTION ENGINEERS RELY ON CROFTS FOR 
SERVICE :-— 


INCREASED POWER 
FEWER ROPES 
LOWER COST 


Pulleys EX STOCK, either parallel-bored and keywayed, or 
fitted with quick-change Patent Taper-Flushbush, in 
12,7! 3., and’ 8 groove sections. 


Complete drives EX STOCK, up to '50 h.p. and 8: | ratio 


WRITE TODAY FOR PUBLICATIONS 576!1K, 5762K, 5/763K 


CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines 


aa 


insiemeaenill Telezrams Crofters Bradford Telex’’ Telex 5/186 
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ENGINEERING FOR 
Steelworks 


The Construction Division of Davy and United Engineering Company Limited 


offers an overall engineering service to any steel maker planning a 
development project. Whether these plans cover the remodelling 

of an existing plant, the addition of new productive departments 
or even the layout and construction of a complete steelworks, 
Davy-United Construction’s division will engineer the entire project, 
co-ordinate the supply of all equipment involved and 

assume full responsibility for the whole job. Alternatively, 

the division will undertake any part of a scheme in 


conjunction with the customer's own development engineers 


ISSLED BY THE CONSTRUCTION DINISION OF 


DAVY AND UNITED ENGINEERING COMPANY LIMITED, SHEFFIELD, ENGLAND 
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Let Bury Felt solve your problem 





Send your enquiries to 


BURY FELT MANUFACTURING COMPANY LIMITED Z 
P.O, BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 7 | “ 
Phone: BURY 2262 (6 lines) , Also manufacturers of ‘*FOAMBURY’ Plastic Foam products 
London Offices: 3 Snow Hill, 
: Yo Enter No. 31 on reply card 
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Phone : CENtral 4 


Rep 


A NEW PACKLESS VALVE 





PNEUMATIC & HYDRAULIC APPLICATIONS 


Direct Solenoid Operate d. Lightweight. Fast Operation 


Ample Wiring Space. Captive Cover. § Swivel Conduit Connection 


Balanced Spool. Can be Manually Operated 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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For the Pongola Sugar Milling Bai | a ‘ : 
Company, Transvaal One of two 1000 kW a; "y are L. - = Sie ior f 
geared back-pressure turbine-generators on test 3 P bra y, é , . 
in the AEI Small Turbine Factory. ; 


i ee 


Poo 


Power and steam 





with AEIl Equipment , 


+ 7 Ea 4 Pits as 
es, a 


TES 
AEI at all these places AEI back pressure turbine-generators are instailed or on order in Central and 


South Atrica, Australia, Burma, Canada, Egypt, Eire, India, Pakistan, United Kingdom, Uruguay and the U.S.S.R. 


AEI for all these reasons Sound design, economy of operation and ease of maintenance are built 


into all these installations. 


AE! for world-wide experience Advanced turbine-generators of every type are supplied by AEI 


for power stations and industry throughout the world. 


For further particulars contact your Local AEI Office or write to AEI Turbine-Generator 


Division, Rugby, Warwickshire. 
TURBINE-GENERATOR DIVISION 


Associated Electrical Industries Limited 


WORKS AT MANCHESTER AND RUGBY. ENGLAND © GLASGOW, SCOTLAND ° LARNE, NORTHERN IRELAND 


B/L 903 
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10 ton Steam Perma- 
nent Way Crane 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 











3 Motor, electrically 
operaced Fixed Wharf 


“sea” Fi I G H D U T Y 
IRON 
CASTINGS 
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‘ wrong with 
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, ‘There is NOTHING % 





' wrong with it! 
CRANES You have to have a 


a ‘good casting fora 
DIESEL-ELECTRIC HA Lift Gearbox. , 
ELECTRIC a Pe 
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ERIFO LIMITED 


MANOR ROAD - ERITH: KENT Te!: Erith 33426 7 














pA Yu, 
Telegraphic Address el Telephone Nos.: 
* Lifcing. Leicester’ 22578-6 
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AUTOMATIC. 
FEED PRESSES 





WE ALSO 
MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 





100 ton 
Dial Feed 


Press 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 


Cartridge machinery 
Minting machinery 
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CORRECT SELECTION 


IN PACKINGS IS THE FIRST ESSENTIAL 


Leather Packings have often been described as the ‘‘ heart '’ of the press, 
but not often have any facts been given about the importance of proper 


selection 


meee 


Cup Packings 


In all VIM Leather Packings (Mechanical Leathers) every care is taken in 
manufacture to ensure both by selection and by design—plus careful impreg- 
nation and moulding of the leather—that the packing produced will stand up 
to the job at least twice as long as any ordinary packing 


Illustrated are sections of the four shapes in general use. These are available 


in a range of standard sizes to suit most commercial requirements 


ningerttpanecwsce WIM LEATHER PACKINGS 
obtaining the right packing for its specific 


“i hei eel Vous 
aughan 


€ Co. Ltd. 
WAINWRIGHT STREET, BIRMINGHAM, 6. 


Flange Packings 


pe 


purpose 
business heading, please 


With VIM Packings go our Hydraul \4- —V 
Oils that have unusually even viscosity V Packings 


through widely fluctuating temperatures 


LEATHER PACKINGS DIVISION 32, 


meaning high performance and less 


1) In association with the Houghton group of Companies all over the World 


- 


mechanical wear and tear 
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J Introducing the . 
Rollstock Radial Crane 


(Patent applied for) 


THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMEDSECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


A ,Two-Ton Crane in your workshop, working 


within two hours of delivery. No main structural 


alterations. Consult us if you have lifting prob- 


lems. We give on the spot advice to solve your 





particular problems a A 
Aetggi ike <a 


ae 


THE ROLLING STOCK & ENGINEERING CO, — * 
ALBERT HILL, DARLINGTON | 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 





EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. 
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All enquiries promptly dealt with 
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- Simplifix—the sure and simple compression coupling 
Engineers 


for copper pipe. Perfect joints with almost all kinds of tubing, 


including those with very thin walls. No work to do on the pipe. 


p refe r Simply ughten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 

Sl Ni io LI | X Millions in use. Made in sizes to suit tubing from |” to 2” O.D., 

in a wide range of interchangeable standard fittings. Non-standard 


fittings also made to order. Let us send you the Simplifix catalogue. 


the foolproof 


The tllustration shows centrifugal machines at the Plaistow Wharf Sugar Refinery 


~ Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 
coupling 
SIMPLIFIX COUPLINGS LTD HARGRAVE ROAD 
i Mi j — } MAIDENHEAD BERKS TEL: MAIDENHEAD 5100 
1 member of the ALENCO Group of Companies 
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TELESIG Screw Pumps offer the following advantages: 


Self priming. 


TELESIG Screw Pumps are positive 
displacement pumps. Simply constructed, 

they offer exceptional performance and long life. 
TELESIG pumps effect delivery by means 

of three parallel screws engaging each other, 


Delivery free from pressure pulsation. 
High working speed — small size. 
Near-silent operation. 

Simple construction. 


the power-driven central screw driving iti 
Minimum maintenance and easy replacement 


the two side screws. They may be run at high of working parts. 
speed thereby reducing motor sizes @ Long life. 


and installation costs. TELESIG Screw Pumps are made in three basic ranges: for low 
pressures up to 300 psi, for medium pressure up to 1000 psi and for 
high pressures up to 2,500 psi. 42 sizes are available covering a 
wide range of capacities. 


“3iEy Screw Pumps by Telehoist 


TELESIG pumps and equipment are made by Telenoist under licence 
from the Swiss Industrial Company (SIG). 


Telehoist Limited. Cheltenham England. Telephone: Cheltenham 53254 


an associate company of Wilmot Breeden Ltd. 
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70 WORLD’S 
LARGEST 


CIRCULATION 





NATURAL- 











Babcock Radiant, reheat type, pulverized-fuel-fired, evaporation 
3,750,000 Ib. ‘hr. at 2400 Ib. sq. in. 1055°F, for THORPE MARSH 
power station, Central Electricity Generating Board. 


Central station boiler development 
in recent years has been remarkable 
for the steep rise in unit capacities, 





\ 
ate Ne LLREA REENEANEN - pine 3 


with parallel advances in steam 





conditions and the extensive use of 


Radiant, reheat units, pulverized-fuel-fired, 


for WEST THURROCK power station. reheat, achieving valuable 


gains in thermal efficiency. This 


3 
sh 


ee 


development reflects intensive 


oR; 
2 





progress — in design, engineering 


and manufacture — by the 
BABCOCK organization, which 
has supplied, or is currently 
manufacturing, a considerable 


Ebeag oY Cnt 

Radiant units, pulverized-fuel-fired, for WEST 
THURROCK, WILLINGTON ‘B’ and KINCARDINE 
(with reheat); and HAZELWOOD (Australia). 


number of boilers of from 

100 to 300 MW capacity, and 
which is now to supply a unit 
of 550 MW capacity — the 

first to provide this huge output 





Radiant, reheat units, pulverized- 
fuel or * Cyclone’ fired, of capa- ; 
cities from 100 to 125 MW, from a single-furnace 
for BLYTH ‘A’, RUGELEY, 
USKMOUTH ‘B’, PADIHAM ‘B’, 
FERRYBRIDGE ‘B’, ASNAES 
(Denmark), PONT jBRULE, 


FABCIENNES and MOL 
(Belgium), TIRRENA and CHI- 
VASSO (Italy), KAWASAKI (Japan) 
and YALLOURN (Australia) ; also 
the six 100 MW units at CASTLE 


which tapped the efciency table STEAM-RAISING PLANT 


in 1959. 


natural-circulation design. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, N.W.1 
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THE BELMOS 24 Ky AIR-BREAK 


CONTACTOR STARTER 


Rigerously tested in the Company's own research laboratory, the type K 
contactor starter is the latest product of the Belmos development team 

and continues the well-established Belmes tradition of good design and reliability 
Suitable for the direct-on-line starting of 3-3kV motors up to 600 h.p., it can be 


housed in a free-standing pillar or grouped with similar units to form a switchboard 


ye Altr-break contacter rated at 150 amperes. Breaking 


capacity of 1,300 amperes at 3-3 kV, 0:25 power factor 


D.C. operating magnet supplied from 3,300 110 volt 


transformer within the pillar 


Reversing or Earthing isolator, mechanically and electrically 


interlocked, with 12 auxiliary switches, a.c. or d.c 


Busbars designed to withstand 150 MVA for 3 seconds 








Optional earth leakage protection 


Comprehensive control arrangements, local and remote, with sequence 


interlocking and automatt sequence starting 


Provision for auxiliary services, such as brake 


protection, local lighting, etc 




















+ 


SO SE? AAR Se PRIA a 
‘ 


the type K 

starter is fully 
described and illustrated 
in leaflet J 240 

which is available 


on request 








the Belmos company limited 


g 1 ANARK SHIRE 


LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
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— an essential requirement for gas or Diesel engine driven 
compressors which have to render continuous service in oil-fields, 
long-distance gas transport and underground gas storage, and 

in petroleum refineries. In this respect you can fully rely on 

the Mannesmann-Meer type, in stationary and skid-mounted design 
with fan cooling. The compressor part of the unit is designed 

to suit your specific demands 

Our programme includes a variety of models with ratings of from 
200 to 2,500 HP. For similar purposes we also manufacture 
reciprocating compressors in opposed arrangement or vertical 
design for electric drive up to the highest pressures and rates 

of performance 


MANNESMANN-MEER 


MGONCHENGLADBACH -. GERMANY -: TELEX 0852852 


We would appreciate your visit at the German Industrial Fair in Hanover. from 
April 24th to May 3rd, 1960, Mannesmann Hall, Bonner Strasse Open Air Area 


Enter No. 111 on reply card 
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Brymil | add beauty to strength 


PRE 


LORETO _— 


* 


Easily fabricated with standard tools, 


Brymill Plastic Coated Steel Strip 


is available in a wide range of colours 


and textures and its practical 
application ranges from 


domestic 
products to 


sub-assemblies 


shipping and 


RE 


in 
automobiles, 


railways. 


A TEXTURE OR COLOUR TO SUIT ANY PRODUCT 


BRYMILL STEEL WORKS - TIPTON - STAFFS 


Manufacturers of BRIGHT BAR AND COLD ROLLED STRIP for nearly half a century 


Enter No 121 on reply card 
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the Joy WNI12 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 
air compressor. You won't find one combining Vee-twin construction, flange-mounted motor 
and small floor space requirements in such striking degree. 
Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 


/ Harley Street, London W.] 
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FERODO 


THE FIRST 
NAME IN 


FRICTION 


Ferodo First 


io have a sound 
y friction problem—from 
rerait instrument 
re overload clutch 
icebreaker 


transmission and cont 
backing of the grea 
and development « 
kind in the world 


FRICTION LININGS FOR INDUSTRY 


Brake Linings : Disc Brake Pads 
Clutch Facings -: Sintered Metals 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 


A Member of the Turner & Newall Organisation 
9/27 
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Metal 
sawing 
problems? 


Cold sawing machines are our speciality 
whether for ferrous, non-ferrous or difficult metals 
and we have an extensive range of standard machines 
which cut quickly — and accurately. 

We also build machines for special applications. 

If you have a cold sawing problem our 
experience could probably provide the 
solution. May we help you? 


ES 
Sh SHARPENING WAACHIN 








wernt SAWING & 5 


RUSSELL 








S. RUSSELL & SONS LTD. 


Bath Lane, Leicester 


Backed by 45 years of specialised experience 


SR 604 
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Q 7 And th the Spring 


or more particularly in OUR SPRINGS .. . . a high 
class range of coil and flat springs mare cover ‘“‘one 
off’’ or bulk production to your specification. 





High class springs for all purposes:— 


HILL « JACKSON (serves) LTD. 





WEST BROMWICH 


GRAMS FLEXIBLE, WEST BROMWICH 


SWAN LANE 


MAPA reEL: 0462-3 WEST BROMWICH 





b 
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| OF EVERY 
| DESCRIPTION & SIZE 


Pressure range from 
§-20,000 Ibs. per sq. inch. 








Prompt 


Highest 
Deliveries 


Quality 


Send for illustrated Catalogue 


EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 
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BIBBY 


— Resilicut 
COUPLINGS 


For nearly forty years Bibby Resilient Couplings The outstanding resilience of Bibby Couplings damp- 


have enjoyed an unexcelled reputation for efficiency ens shocks and vibrations, ensures smooth running 


and reliability and numerous Couplings supplied of plant, eliminates breakdowns. Standard Couplings 


over thirty years ago are still giving trouble-free up to 75" bore can be supplied from stock. 


service. We invite you to write for our illustrated brochure. 
THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 fm eT 
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WHAT’S IN 
A TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every shape and size of tube 
and hollow. ‘Vhis experience helps us to turn out impressive numbers of pressure vessels and gas bottles too. Whether you're on or off the beaten 
one of over 9,000,000 already serving the needs of industry, 


track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder 


medicine and construction the world over 
*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. Chesterfield Cold 


Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed by the competent Authorities in all countries. 


chesterfield tubes 


THER CHESTERFIELD TUBE COMPANY LIMITED CHESTERFIELD ENGLAND < A ® COMPANY 
CRC 61 
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GERMAN INDUSTRIES FAIR 


HANNOVER 


24 APRIL 9 MAY 1960 


FOR FURTHER PARTICULARS PLEASE APPLY TO 
DEUTSCHE MESSE- UND AUSSTELLUNGS-AG. 


HANNOVER- MESSEGELANDE 


MMMM ort, 


YZ, 






ROY, 


NR AAA 
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OXY-TOWN-GAS 


SURFARD-PEDDINGHAUS 


CONTROLLED FLAME HARDENING 


Remarkable Development in 
PRECISION GEAR HARDENING 


LATEST SPIN-HARDENING PROCESS 


Fully Automatic Plant 
rapidly produces iden- 
tical results. Entire pro- 

* gramme is pre-set and 
iS continuously mont- 
tored by Milliscope 
Automatic Tempera- 
ture Control 


This system is suitable 
for a wide range of 
components from small 
pinions to gears up to 
60in. diam. and 10in, 
tooth width 





No over-heating of 
top of teeth 
Human element 
eliminated 
Extremely low cost 





SURFARD LIMITED neroee 


IS Wilton Road, London, S.W.1! Telephone: VIC 7573 
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LIVERPOOL 
CALLOW 
DUSTLESS 


CONVEYING 


Write for details and 
technical representative 
to call 


F.E.CALLOW 


eS LIMITED 
BIRCHILL BF TRADING aT 
Liver Poot 
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WIND ALARM ANEMOMETER 
BOLTS, NUTS, 
FOR USE ON 


CRANES, ~~ WASHERS, FASTENERS ere. 


TRANSPORTERS, 


=_ : DOCKSIDE n 
GIVES A : for every conceivable purpose ! 


WARNING STRUCTURES, 
OF WIND BRIDGES & 


SPEEDS AIRPORTS. 





Enquire for ‘| 


R. W. MUNRO LTD. 


FOUNDS GREEN, LONDON, N.11 


Telephone: ENTERPRISE 4422 


PLASTIC, 
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RICHARDS 


-of course ! 


CHARLES RICHARDS & SONS LTD., P.O. BOX No. 23, DARLASTON, 
WEDNESBURY, SOUTH STAFFS. 


Telephone : James Bridge 3188 (8 lines) PBX Wires ‘‘ Richards Darlaston "’ 
Enter No. 183 on reply card 
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oT 


automatically controlled 
hot dip 


GALVANISING PLANTS 


We can supply galvanising equipment to suit all 
requirements, from the specially designed bath 


~~ 


a inf. b + 
“a {ity i iil ™ 
| . 


‘J 
i 


j 


H ; P = | ~ to a complete plant with all auxiliaries. Our 
i ' =— Radiant Wall design and close Temperature 
t i i Control are features which ensure maximum 

1 fuel economy, elimination of dross from the 
coating, and give the finest finish at lowest cost. 


=. 
—* a~~+ 


: LAK > FUGRANS SS 


THOMPSON BROTHERS 
(BILSTON) LIMITED 


BRADLEY ENGINEERING WORKS + BILSTON + STAFFORDSHIRE 
Telephone : Bilston 41264/8 Telegrams : “Thompbros, Bilston” 


TBG/I 
Enter No. 184 on reply card 
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built by 


A Francis 

water turbine 
designed by Boving 
and Company Ltd. 





BROTHERHOOD 


Peter Brotherhood Ltd. 

have the capacity, backed by skill 
and experience, to 

build prototypes, pilot plant and 
full scale production 

machines for new projects 


or enterprises. 


PETER 


BROTHERHOOD 


PETERBOROUGH ENGLAND 


P.4683 
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We cannot deal with sheep or goats, but 


the ‘Supreme Vortex’ pipe line separator 
P pip P 


is unsurpassed for separating .... 
Voisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Carru ee 


SEPARATOR DIVISION 


j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 20591! Telegrams: ‘ Hoisting’ East Kilbride 


Enter No. 201 on reply card 











THE ENGINEER April 15, 1960 


LESS-DIFFICULT | 


trouble-free 
bunker 
discharge 


The primitive, inefficient method 
commonly used for clearing material 
which sticks in a storage bunker is by 
applying a sledge hammer to the side 
of the hopper. This is a form of low 
DIFFICULT frequency, uncontrolled vibration. 
When vibration is applied at the 
correct frequency, the correct ampli- 
tude and the correct point of applica- 
tion, almost any material can be 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 

for application where types of unit themselves are placed in 
external vibration is impractical the correct position and have the 
due to structural or other difficulties correct frequencies and amplitudes of 
and if the bunker is made of concrete vibration to suit the characteristics of 


EXTRA-DIFFICULT the material to be discharged. 





installation of an 
external vibrator to a steel hopper 





vibrating reed 


It would pay you, therefore, to 
make use of our experience and to 
consult us on your particular problem. 


“a 





The RIGHT pressure 
Add the time... 
«a 








PRESSURE REGULATORS 





For any kind of air-operated equipment, there is 
one pressure at which it is designed to operate 
most efficiently. At a higher pressure the equip- 
ment will wear excessively — with no significant 
increase In Output— and compressed air will be 
wasted. A Norgren Pressure Regulator ensures 
that each tool, valve or cylinder receives the 
exact pressure at which it operates most 
ethciently and maintains that pressure even 
though the line pressure may fluctuate 
SAVE maintenance costs, CUT com- 
pressed air wastage and IMPROVE. per- 


formance. Write now tor full details 


COMPRESSED AIR FILTERS 
REGULATORS, LUBRICATORS 


C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Tei : Shipston-on-Stour 1/0 & 106 


COMPRESSED AIR NEEDS “419 EQUIPMENT 


mow 136 


Enter No. 212 on reply card 








Send for relevant details and informa- 
tion sheet. 


ELIMINATE THVS 
WASTEFUL METHOD 
FREQUENCY a 4 mr - 
“> PLUS DAMAGE TO HOPPER 
 %& LE 
A AMPLITUDE UNCERTAIN 


combination of 










internal and external 
bunker vibration. Where the 
external vibrator is timed for RESULTS UNCERTAIN 
‘on and off’, the vibration frequency 
mn slowing down, goes through the 
natural resonance of the bunker 
irrespective of load material contained 


These are some of the many materials which we have handled satistac- 
torily and ensure trouble-free bunker discharge : Pulverized and small 
coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda ash, 
cullet, sand, gravel, granite chips and all road stone materials. 


Burka ewes Ljtiijpnne 





SINEX ENGINEERING COMPANY LIMITED. 


Central Way, North Feltham Trading Estate, Feltham, Middx. 
Tel: Feltham 5081 (5 lines) Telegrams : Sinexvibro Feltham. 


AIR COMPRESSORS 





ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
Enter No. 211 on reply card 





VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN 
TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES 

TELEPHONE : IPSWICH 56124 (3 LINES) 

TELEGRAPH: “ REAVELL, IPSWICH "’ OR WRITE TO :— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 








Enter No. 213 on reply card 
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PAT. NO. 507249 


FOR ENGINEERS. 


Simple-— Positive 
Made 
Special Fasteners 


requirements. 
Used on aircraft, 


to 


radar units, 
display equipment, etc. 


access covers, etc. 


For 


PORTSWOOD RD. 


CABLES 


ODDIE BRADBURY & CULL LTD 
55883 


ODDIE FASTENERS 


THE GENERAL PURPOSE FASTENER 


Self-Locking. 
in a variety of types and 
suit 


automobiles, 
caravans, rail coaches, electrical, 
refrigerators, 


For quickly detachable doors, covers, panels, 
full details and literature apply to 


FASTENERS, SOUTHAMPTON 


WORK BENCHES 


These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0° long by 
2’ 6” wide by 33” high. 


sizes. 
customers’ 


coaches, 
radio and 
marine craft, 





BENCH 


SOUTHAMPTON 








Enter No. 221 on reply card 


STOCK SIZE 283” wide 








a steel 
Ma anufacture ers of Mil 


ILLUSTRATED LISTS 
ON REQUEST 


Telephone: Cardiff 23641 (5 lines) 














EE, 


PROPANE 


LOVERIDGE LTD 


IS1-153 BUTE STREET, DOCKS, CARDIFF 


Enter No. _222 on reply” card$ | 


. versatility .. 


by 32° high. Other 
sizes manufactured to 
suit customer's re- 
quirements. 








cKS 


lf you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
| Equipment including : 
| 3 WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 
| % STORAGE BINS AND SHELVING 


| AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL 
WE MAKE IT! 


Send requirement 





39-51, Hanger Lane, Ealing, W.5 


"Phone —Perivale 4760 


us your 


Enter No. 223 on reply i ard 





LEY | 


REGO. 


BUTANE 








lighting —E yay: 





B.T.25 complete witt 
\ Fog Filter 1712 


B.T.25 complete with 
Guard 1623 


B.7.25 complete with 
Frosted Glass 1624 


We don't often blow our own trumpet. We 
would like to give a blast or two to introduce 
you to our range of lamps and heaters all 
operating on Propane/Butane. They are 
quite exceptional—but then they are designed 
in co-operation with the men on the job! 


B.T.27 Shaft or Manhole light 


CONSULT US FOR 
LIGHTING AND HEATING! 


We can only illustrate three from the range of these versatile lamps 
and heaters. We suggest you investigate. It’s well worth while! 


Please write fer illustrated leaflets to Dept. FN.\2 


SLLoLeyY 


LAMP COMPANY LIMITED 
70-72 JERMYN STREET, LONDON, 


B.T.44 Mounted on its 
No. 84] 


stand 


S.W.1 Enter No. 224 on reply card 
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Nitriding 
Steels 


for all 
wear 
resisting g Bel 

applications ' [oe yey Yo 


\ VN 
\ \a 


Nitriding Furnace and Charge 






These special steels have become 
firmly established as the most 
suitable for engineering purposes 
where maximum resistance to 
abrasion is required. 

Nitriding steels offer the following 
advantages:— 


@ The best degree of surface 
hardness for a particular job. 

@ Minimum distortion during 
nitriding. 

@ Surface cleanness after nit- 
riding with complete absence 
of scale. 





a oe 
a : 
ok & % % 


Typical examples of Nitrided Products 





fl 
i J 
ff YW 
ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS - HEAVY ENGINEERS 





THOS oe Be & JOHN BROWN Rte rt eo . SHEPEIELD ‘ ENGLAND 


Enter No. 231 on reply card 





epoxy 


STRUCTURAL 
PLASTIC 


DISCOVER NEW WAYS 
of cutting time and cost in 
making parts and components 
and for many types of 
repairs. DOUBLE 
BOND—an entirely 
new material—can 
be used for jointing 
f g and moulding, 
f cation of actual parts. 
This versatile self-setting 
structura! plastic is available 

n two grades; one moulds 

ke putty for filling in depth, the 
other spreads like cream for 
shallower and larger areas. Both 
set like lead, machine like brass and 
can be used as a Cold solder. 

Write for 7 6d. trial pack which 


eo one 
contact / Kenilworth / 


2 Bente ee eS 


cludes both grades. 


MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


WEST DRAYTON, MIDDLESEX 
$.P.1 
Enter * No. 240 on reply” card 


THE KENILWORTH MANUFACTURING CO. LTD., 


og Ty a nntare ofe experience in 


V-ROPE DRIVES 
an 











Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 


TE 


flexibility, producing trouble-free smooth, 
silent, clean running. 
SMITH & GRACE Ltd. 
THRAPSTON, near KETTERING 
4 E Telephone : THRAPSTON 53! and $32 


Telegrams : ‘‘ GRACE "’ Thrapston 
Enter No. 242 on reply card 
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‘To a chap like me — 
and I'm proud of my work —my pencil’s 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly thetic a long line 
no crumbling or ‘clinkers’ mark you! 
and if | erase a line it must go cleanly 
there’s no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 


my drawing —the print’s always first class.”’ 


"What pencils do | use?"’ 
‘Venus drawing pencils of course, the ones 


with the crackle finish !— how else 
do you think | keep up my high standard ?"’ 


YENUS 


DRAWING 
¥ PENCILS 


* VENUS Drawing Pencils are made in 17 accurate 


grades from 9H to 6B. 


Enter No. 243 on reply card 
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THE MIRRLEES WATSON COMPANY LTD 
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Manufacturers of... 
© STEEL :.2:5\. sections 


ROOFING BARS - LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


° PIG IRON uc 
HEMATITE 











eS © CASTINGS .°25. 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telegrams: ‘‘ Billets, Cardiff’’ 


Telephone: Cardiff 33151 





Enter No. 251 on reply cord 









Three Stage Condensate 





Extraction Pump. 







45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 








Enter No. 252 on reply card 
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Are YOU concerned\with 


SPEED and ‘SPACE ? 





GEARING UP or GEARING DOWN 


for INDUSTRIAL and MARINE applications . 


A\ILILIEN - stoECKICHT 
EPICYCLIC GEARING 


The most compact speed-reducing or speed-increasing arrange- 
ment for all types of prime movers and or driven machinery 


Please address all enquiries for gearing to ATLAS WORKS, PERSHORE, Worcs. 


Telephone: Pershore 110. Telex No. 33288 








Enter No, 261 on reply card 
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RIVLINK 
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SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“ A" and ‘*B"* accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces, 
Sizes Bin. by S5in., 10in. by Sin. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
**A”’ and ‘*B”’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘|’’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S, 
Grade ‘‘A’’ and *°B'’. Complete in wooden 
case. Sizes 4in. up to 16in, 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep 
tional holding power. Sizes from 12in. by 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Made from hard close- 


grained cast iron surfaced on top and bottom 
laces and grooved for lapping. omplete with 





The SUPER BELT 


cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


WINDLEY BROS - LTD 


CROWN WORKS 


CHELMSFORD - ENGLAND 


Telephone CHELMSFORD 2224 





for all VEE DRIVES | 








Made in RUBBER FABRIC 
Least Stretch—Longest Life 
Each Link a Complete Unit 


Detachable and Adjustable 








RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 


Enter No. 272 on reply card 
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PROTOTYPES | 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engincers Ltd., 
CANONBURY, N.1 
CAN 4244/5.6 


Telegrams: “Wilmaket, Nordo, London” 








Enter No. 273 on reply card 


NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 


Aeronautical Engineering 

Chemical Plant 

Electrical Engineering 

Mechanical Engineering 

Mechanical Handling — 

Model Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Special Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 - 


Enter No. 274 on reply card 











CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street tronworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London Swi el Abbey 2966 


Enter No. 275 on reply card 
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group of Sturtevant Rotary Dryers Sturtevant plant is supplied for the rapid and controlled drying of all types 
of materials and products. It fully meets the most stringent drying con- 
ditions, accelerates output in all production processes, and ensures a marked 

reduction in overall manufacturing costs. 


STURTEVANT ROTARY DRYER STURTEVANT 
for DRYING MACHINES 


the bulk drying of loose materials for 

such as chalk, clay, coal, gypsum, the rapid handling and improved treat: 
sand, sugar, slag and many chemical ment of small metal parts. Readily 
products. adaptable to a wide range of applica- 


tions. 


STURTEVANT WYSSMONT 
Vertical 
TURBO-DRYER 


for 
the uniform drying of granules, beads, 
powders, crystals, pastes, sludges, 
slurries and products that are fragile, 
obnoxious, oxidisable, heat sensitive, 
or solid with a hazardous solvent 
which must be removed safely and 


Revolving drum type drying machine for 
recovered. small metal parts. 


Write to reference Z/\O\/E for 


Cutaway illustration of a typical Sturtevant ; ; . 
ls Wyssmont Vertical Turbo- Dryer details of Sturtevant Drying Plant. 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 
AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 


Enter No. 281 on reply card 
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WORKING AGREEMENT 


DUSSELDORF GERMANY BUFFALO, N.Y. USA 





Wipe 


OOF aan 
Representatives : 


BUCK & HICKMAN LTD., Otterspool Way, Watford By-Pass, Watford, Herts, Great Britain. 


Enter No. 291 on reply card 
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Tobacco smoke disappears 


when the 


is switched on 


pa 


Vokes’ new Renovair is ideal for use in meeting halls, offices, restaurants or any building or room 
where people congregate. Simply switch it on and it immediately reduces the amount of tobacco 
smoke in the atmosphere, clearing it completely within a few minutes. Besides the obvious advantages 
to health, improved visibility and cleanliness, the use of a Renovair leads to enormous savings on the 
upkeep and renewal of furnishings and paintwork. In addition, because it cleans the air and re- 
circulates it, heat loss is eliminated and heating bills are considerably reduced. 

COMPLETELY SELF-CONTAINED 

The Renovair consists of a Vokes ‘Absolute’ filter of guaranteed and proved efficiency, a fan, a 
motor, and an acoustic chamber to ensure quiet operation—all mounted in an attractive robust 
cabinet suitable for floor or wall mounting 

If your problem is the removal of tobacco smoke please write for a fully descriptive 
leaflet. 





RESTAURANTS DANCE HALLS ‘ DEPT. STORES ——@q BOARD ROOMS 
7 . ~ ' ae 


AOE HosPiTAL WARDS gl] OFFICES 


t 

















VOKES LTD HENLEY PARK GUILDFORD SURREY 


Telex: 13-535 Vokesacess, Gfd. 











e: Gruildford 62861 Telegrams & Cables: Vokesacess, Guildford, Tel 
Vokes Australia Pry. Lumited, Sydney epresented throughout the World 


V530 
Enter No. 301 on reply card 
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wear and you Say 
op __# S . . Money 





ee 
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* 
thas 


invest in 
quality 


» ENERGOL 


yy INDUSTRIAL LUBRICANTS 












ENERGOL 


LUBRICANTS 


a 
ct 
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Enter No, 311 on reply card 
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holding heat 


in its proper 


place . Ag 


(FREE NWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


alll In addition to the skilled applieation of traditional materials 
Mei ae 
the company is actively engaged in the 

pan ; sage 


development of techniques using the many ONE OF THE 


new materials now available to industry. 


Hart’s Wharf, Norman Road, Greenwich, 
London S.E.10 Telephone: (sREenwich 1851/% 


Enter No. 321 on reply card 
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He’s a casting director of many parts... 


..and the results of his work give excellent performance. 
For, whatever casting process is required for your pro- 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team 
of experts at David Brown Foundries Division carries it 


out with supreme skill and care. 


There is no proven method of casting that is not within 


the scope of the division’s resources. There is no recog- 
nised technique of testing that is not used at Penistone. 
Inspection by X- and gamma-radiography, by photo-electric 
absorptiometer and by spectrograph, are standard. Electro- 
magnetic flaw detection is applied to all steel castings 


for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


THE DAVID BROWN CORPORATION 


(SALES) LIMITED 


An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery 


Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 


OA/ 5861 


Enter No. 331 on reply card 
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Four Mirrlees KVSS12 Engines each developing 
3240 B.H.P..2250 kW at 450 r.p.m. Installed 
at John St. Pumping Station, Toronto, Canada. 


Two of six KVSS12 Engines each developing 
2484 B.H.P..1742kW at 428 r.p.m. Installed at 
the Central Electricity Board, Mauritius. 


Zi 2 
. > 5 J 
; | ae » 
J 
ae 
. wow 
. =e 


Six Mirrlees KVS12 Engines each developing 
1777 B.H.P./1242 kW continuously on site at 
Lyallpur Power Station, Pakistan. 


Seven Mirrlees KVSS12 1800 kW, and two 
KVSS16 3000 kW generating sets installed at 
the Jersey (Channel Islands) Power Station at 
St. Helier. 
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have produced one of the large 


KC TYPE DIESEL ENGINES 


and the output ts still 
increasing! 


—an achievement made possible by exceptional 
manufacturing facilities, modern engineering techniques, 
and a co-ordinated flow production system operated by 
experienced Diesel engineers, in one of the most up- 


to-date manufacturing plants in the world. 


Specialisation in this one sphere of engineering ensures 
controlled high quality construction at every stage, with 


maximum production efficiency and speed in output. 


Every Mirrlees ‘K’ type Diesel engine is built to an 
exacting specification to meet arduous service require- 
ments, and represents, the latest and best prime mover 


in its power range. 


MIRRLEES, BICKERTON & DAY LIMITED 
HAZEL GROVE STOCKPORT CHESHIRE 
Tel: STEpping Hill 1000 (15 lines) Grams: Mirrlees, Telex, Manchester 


4 


A member of the Hawker Srddeley Group MG4 


Enter No. 341 on reply card 
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i oveneces te ‘eR 





‘consult 4 


T HOUSE KINGSV wce2, 


VAY LONDON 





MALLEABLE IRON a 7 
CASTINGS — 753 


HIGHEST QUALITY WITH RAPID 
PRODUCTION ON THE HALLSWORTH 
‘ Gaeeionee MOULDING UNITS 































PLATT 
MALLEABLE 


CASTINGS LTD. 


CLIVE FOUNDRY, LEAMORE LANE, 
WALSALL, STAFFS 


Enter No. 352 on reply card 





Enquiries to :— 


ADBUTT 


of NEWARK 


ne cialists 
nthe 
anufa 


Dis 





DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and ali 
PRESSURE VESSELS 

Riveted or Welded 

* 

WELDED and FLANGED 
WORK A_ SPECIALITY 


ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS ‘ENGLAND 
Telephone: Newark 34. 

















Enter No. 353 on reply card 
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every type 


every size 
for every 
need 


Bevel Gears ; Spiral Bevels up to 34 

dia ; High Speed Spiral Bevel 

Gear Units ; Triple- 

Reduction Bevels ; Epicyclic Gears ; 

Racks and Pinions : Spur, 

Helical and Worm Gears : 

Complete Gearbox units, standard or 

special. We also supply flexible 

couplings for various instal- 

lations and clutches and couplings 
for machine application, Facilities | INCORPORATING 

are availab'e for broaching ne abv tig adic ds ; 
and splining and for the carburising, C.c. & B. LOW PRESSURE HYDRAULIC LUFFING 


normalising, annealing and 
hardening of steel. The Clyde Hydral-Luff is an electric crane having the jib operated 

by an electro-hydraulic transmission system. It has established 
gears to fit your exact needs .... new standards of smoothness, reliability, and operational speed 
from your own blanks if | for many ports. Built for hard work, long life and ease of 

required, Ask us to quote on your | maintenance, the Hydral-Luff could well 
next gear requirement. WYDRALAL HE reduce your handling costs. May we furnish 


. ’ ; ou with further details ? 
Write, or phone Johnstone 861. : he y 
; op 
send for the Clyde 


= cD 


CLYDE CRANE & BOOTH LTD. 


Incorporating: 
THE REID GEAR CO. LTD Clyde Crane & Engineering Co., Mossend, Lanarkshire 


li : ‘Clyde Motherwell Telex’ Telex 77443 
LINWOOD, NEAR PAISLEY Pah: Saigeaer SRE e Ha a — emael 
a 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 


Enter No. 361 on reply card Enter No. 362 on reply card 








Reid can design and precision cut 
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SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 
BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING +» COLD 
SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


(WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: Tipton IBII -1oLINES 


Enter No 371 on reply card 






















‘WVerwich 











ORIGINATORS OF RECTANGULAR CISTERN TYPE 


ELECTRIC WATER HEATERS 


The F.B. (Flat Back) cistern type, thermostatically controlled Electric Water 
Heater is a complete hot water system in itself. It has its own ball valve 
feed and overflow connection. Stock sizes up to 30 gallons capacity. Larger 
sizes made to order. This HEATRAE cistern type is a pioneer Electric Water 
Heater. It occupies minimum space and has small projection. _ First devised 
and put On the market in 1924, the F.B. has, of course, been improved from 
time to time and today is one of our most popular patterns. 






Full details available on request. 








Manufacturers of Electric Water Heaters, Oil Heaters. Immersion Heaters, Urns, 
Towel Rails, Airing Cupboard Heaters. Electric Fires. Flameproof Heating 
Apparatus, Food Trolleys. Warming Plates, Air Heaters. Specialists in Steam 
Heated Oi! Heaters and Calorifiers for Shipboard 


HEATRAE * LIMITED - NORFOLK NOR 29A 


Telepbooe: NORWICH 25131 (Private Exchange) Pioneers simce 1920 in all-electric water beaters Telegrams: HEATRAFE, NORWICH 
Enter No. 372 on reply card 
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THERMOSTATIC 


VALVES 
for 
CONTROLLING 
STEAM SUPPLY 


TO HOT WATER 
CALORIFIERS, 


7 Bie Comprehensive stocks 
aeamameiiin Co. Ltd. r eady for 


35 PITT STREET, GLASGOW 


Enter No. 381 on reply card immediate deliver Y 





TRADE \Sinedizy MARK 
PAN GRINDING MILLS 


(COXCADZANNIKES 


LIMITED 


BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
REVOLVING OR STATIONARY PANS Scapa Works Frederick Road Scapa Works Scapa House 
PERFORATED OR SOLID BOTTOMS Langley Green Pendleton Wadsley Bridge Park Royal Road 
OVER OR UNDER DRIVEN Oldbury, Birmingham Salford 6 Shettield, 6 London N.W.10 
Tel Broadwell 1611 Tel: Pendleton 2481 Tel: Sheffield 34439/ Te!l: Elgar §8// 


Smedley Brothers. L'¢ Telex 33183 Telex 66448 Telex 54205 Telex 25239 
Belper. Derbyshire. ind at Newcastle, Bedford. Cardiff. Bow, Coventry and Belfast 
Telephone: Belper 12 











Enter No. 382 on reply card A METAL INDUSTRIES M Seno 'u P COMPANY 
ST 13 


Enter No. 383 on reply card 


Where i te wr aes oe emalmaas 
Top Standards F 
are required— | 


RIGHT PLACE — E NSURES SS | CROSS British made compo- 
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—— specified for usein the 
LO NGER LI FE = ; products of the future. Where ‘ . 
eee hz it top standards are required a em , 
> ; : | CROSS componentsare -® ' 
- / - essential, they are manufac- \ ‘ 
tured using a_ specialised ‘ _ 


hardening and tempering pro- 
cess, and are extremely 


@ We are always available : : | accurate ~s 

to discuss your problems : . - WIRE THREAD INSERTS | a 

Th SPRING WASHERS 
e CIRCLIPS and RETAINING | 


RINGS 
i R ° N s i D E s 4 } JET ENGINE LABYRINTHS 
Lubricants Ltd. & 


sTOcKPORT [AHELDY 
STOCKPORT, CHES. 
EE | [AESXY MANUFACTURING CO. (1938) LTD. 


COMBE DOWN ° BATH - SOMERSET ° Tel: Combe Down 2355/8 - Grams: Circle, Bath. 
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PRE Sy ieiGeE 


EVUROPE’S MOST 


PY o)"/.\, [oj = we) 
7 N dl od 9 4 


SPEED. The approach stroke of the PRESTIGE 200 ton 
open gap press is 180 inches per minute. Pressings on all 
rams 30 inches per minute and the speed of the return is 
210 inches per minute. 

VERSATILITY. The main ram can be cut out and side rams 
used for light pressings—at 180 inches per minute. While 
the principles of the press remain standard the design can 
accommodate variations in depth of throat, size of table and 
platen, length of stroke and in speed according to require- 
ment. Up-stroking and down-stroking limit valves can be 
fitted. 

SIMPLE OPERATION. The constant pressure cycle gives 
automatic return of rams to preset position. Control is by 
hand, foot lever or push button. A variable pressure ad- 
mission valve allows main ram to be brought in at any 
preset pressure. 

FEATURES. TOWLER electraulic pumping equipment is 
employed. The PRESTIGE is extremely robust, of heavy 
welded steel construction and designed to withstand maxi- 
mum loads with minimum deflections. 


MANUFACTURED BY 


WILLIAM JONES LTD 


ADAM HOUSE, 1, FITZROY SQUARE, LONDON, W.1 
TELEPHONE: EUS 7871 (7 lines) 


For full details of 100, 200 and 300 ton open gap presses, 
write for leaflet PG1. 
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BRODIE-KENT meters 
count every drop 


ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 
measure a wide range of liquids with a high degree of accuracy. 
They handle any petroleum-based liquid (including tar and 
bitumen), as well as natural oils, at How rates from one-sixth 
y.p.m. up to 600 g.p.m. They are tough and long-lasting, and 
have a negligible pressure drop. 

PRE-SETTING AND REMOTE CONTROL Every model in 
the Brodie-Kent range of meters can be fitted with a pre-setting 
device; similarly, all meters can be adapted for remote control. 
‘The Brodie-Kent range incorporates every modern development 
in liquid control 

BRODIE-KENT ADVISORY SERVICE Whatever your prob- 
lems-——and we've solved some pretty hard ones——the Brodie-Kent 
Advisory Service will study it, research it, and work out a sound 
and practical solution. If you have any difficulty in measuring 
petroleum-based products or natural oils, contact the Brodie-Kent 
Advisory Service. 








BRODIE-KENT METERS 


























every drop counts every drop counted 





Desk Nu. 4 740 High Road, Tottenham, london N17 
GILBARCO LIMITED Telephone: TOTtenham 5371 (S lines) 
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HEAVY 
‘WELDINGS'’ 


We undertake the fabrication of frames 
and casings for heavy machines, welded 
from platework and sections of our own 
manufacture. 

The illustration shows the end housings 
for a flattening machine with capacity for 


20” x 14” plates. 


DORMAN LONG 


DORMAN LONG (Stee!) LTD., WELDING DEPARTMENT, REDCAR, YORKSHIRE 
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y to extract aif ” 
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pipe: or 
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+ primavac "” PUMP 


D)awson & 
D) ownie Ltd 


Elgin Works, Clydebank, Scotland. 


Telephone: Clydebank 2271/2/3 
Telegrams: ‘* Pumps ’’ Clydebank. 
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INVEST IN 


VITREOSIL 
FOR GlPE / 


PIPES, POTS, TANKS, 
[IMMERSION HEATERS, Etc. 
All absolutely inert to all 








acids except hydrofluoric 


We also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 
P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone : Wallsend 62-3242 '3 
LONDON: 9, BERKELEY STREET, W.1. 
Telephone: HY De Park 1711/2 
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BOLTS, NUTS, SPECIAL FASTENINGS 
b @ 
Q bf Jot un. ; 
: ask them! 


| J Whatever your fastening problem 


Wiley can make a bolt for it—and 
a nut too— 
JAMES WILEY & SONS LTD., DARLASTON 
Telephone: Jathes Bridge 2692 
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MULTAN GAS TURBINE 


Power for Pakistan 


At Multan. the first of two gas turbines ordered by the Pakistan Water & Power 
Development Authority, has recently begun to deliver electrical power. The ga 
turbine unit is operating on natural gas, but has been designed to run also on gas oil 
The nominal rating of the unit is 5,700 kW with an ambient temperature of 40°C; 
but the alternators are designed for a larger output to take advantage of the extra 
power which can be generated at lower ambient temperatures. With an ambient 
temperature of 18 C,an actual output of 7,400 kW has been obtained 

The second gas turbine, originally intended for Multan, is now to be installed at 
Hyderabad. Erection of this unit will commence shortly and it will be in service late: 
in the year 

Both units - which are identical - were built in the works of Richardsons Westgarth 
(Hartlepool) Ltd., to Brown Boveri designs. At Hartlepool, Richardsons Westgarth 
also produce steam turbo-alternators for public electricity supply and industrial 
use, axial and centrifugal blowers and exhausters to Brown Boveri designs, water- 
tube boilers of Foster-Wheeler design, Economic type boilers, feed heaters, con- 
densers, rotary cooling-water strainers... in fact all the major equipment fo1 


power stations. 


THE RICHARDSONS WESTGARTH GROUP 


Co-ordinating the activities 
RN MARINE ENGINEERING CO, LTD 
PARSONS MARINE TURBINE CO. LT! 
GEORGE CLARK (SUNDERLAND) L1 
RICHARDSONS WI 
ASSOCIATED COMPANY: ATON 


RICHARDSONS, WESTGARTH & CO. LTD., WALLSEND, NORTHUMBERLAND 
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manhole doors 












for air-receivers, 
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HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOLLERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
0 SCOTLAND STREET, GLASGOW, S.1 


Gsrams: “McNeil, Glasgow”’ Phone: South 1131 
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reenings 


N. GREENING AND SONS LY¥B.7 Established 
"BRITANNIA WORKS 1799 
WARRINGTON - ENGLAND 
PO BOX 22 





~ 
7 


Telephene: WARRINGTON 32401 Telegrams: GREENINGS WARRINGTON 
TELEX No. 62195 
Also: BRITANNIA WORKS, HAYES, MIDDX Telephone: HAYES 3961 Telegrams: GREENINGS, HAYES 


NG 34 
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purposes 


CENTRIFUGAL 

GEAR 

TURBINE 
®MINI-GEAR 

HAND & 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


230 1:50 MOTORISES 





AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 


Are you interested SIR ? 
If so please phone at once and allow us te quote. RICHMOND WELDING Co. 





write for catalogue 










Fully trained personnel are at your disposal. Fabrications, Large and Small, 
Stainiess Steel. Co 
BARNET METAL CO. LTD. Aluminium Welded by the ofp 
Elektron House, Brookhill Road, New Barnet, Herts. Process. Engineering. MAIDSTONE - KENT 
Telephone: BARnet 3901/5187 Tele. : BRADFORD 25405 PHONE: MAIDSTONE 4728 
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fine pumps for a 
. : _UNISHAFT PUMPS 
variety of duties elf-contained-units as eneeen 


MULTISTAGE PUMPS 


KY: y = by A | ENGINE DRIVEN SETS 
—~Wemad-Yh 


RE a | STERED AUTOMATIC SELF-PRIMING 


LLP Ub M m3 — 
WATER CIRCULATORS 


VERTICAL TRUNK PUMPS 








ntained electric sets as illustratec 
t. dependable. Sizes: }° 1 
juties up to 900 gpm SUMP PUMPS 


SAUNDERS VALVE al Sp hraes COMPANY LIMITED 
————— ———= —— <o-s0 —— ———— 


TON Telephone 2553! 
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Tre AUTO 
LINE ERECTION UNIT 
for 


@ Power and Communication 
Line Installation 
@ Cable Pulling and General Civil 
Engineering Work 

@ Hole Boring up to 30” dia. 
& 8 6" deep 





| 


Supplied to 
the Electricity 
Authorities 
& Leading 
Contractors 


Full details from the 


Sole Concessionaires :— 


SOUTHAMPTO 
PHON 
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STEEL 
TUBE 


made by 


ARNOTT YOUNG 


is serving 
all branches 
of industry 


* Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO. LTD. 
Brookside Tube Works, Middleton St. George 
Darlington. Telephone: Dinsdale 42 
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DISPOSAL OF FINES, 
DE-WATERING 
OR THICKENING? 


... just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 


this service. It is based on long, world- 
Wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of a complete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? 
Consult our resident area engineer or ask 


for a proving test on our pilot plant. 


THE 








GRAFTON 


DIESEL, ELECTRIC & STEAM 


5 
| 
| ; 
\\. CRANES 
| \ GRAFTON CRANES LTD. 
| BEDFORD, ENGLAND. 

| Established 1880 


Telegrams : 


Telephone : - 
GRAFTON, BEDFORD 


2490 











Pia tee Po om " Begs agg i her Bf 


- p : an 5 mo’ 
Sau? I TE aah wy tai a 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


ion, 4 a eimai, 








ce : 


* SURREY - Tel: Camberley 1595 





a ) 
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Linatex Lined throughout to 
resist abrasion and corrosion 
No moving parts 

Maximum efficiency when 
matched by a Linatex Pump 
Complete spares and 


reconditioning service. 






ORGANISATION 


A WORLD-WIDE 





SERVICE TO INDUSTRY 


}, 


Factories and distributors throughout the worlo 
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ICKLES FORGE 
ROTHERHAM 


Telephone Telegrams 
ROTHERHAM 41/54 CHIMNEYS, ROTHERHAM 
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| STEEL FRAME 
| BUILDINGS 


OF EVERY DESCRIPTION | 
Factories, Sheds, Mill Buildings, || 
Foundries, Bungalows, Etc. 1} 





SPECIALITIES 


Pit Headgear, Pumping Stations. 
ower Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and | | U NiT tubular welded fabrications, for high or low pressures for industrial plants, 


MURRAY LTD. are produced with specialized equipment—thereby maintaining the maximum 


standard of quality 
POSSIL PARK, GLASGOW } 
|| LONDON: 32, QUEEN VICTORIA ST. E.C.4. | Illustrated is our latest Fusarc CO, automatic installation welding a circumferential 


Se ae butt joint ona reactor standpipe for Bradwell power station. The welds are one hundred 
Enter No. 462 on reply card per cent radiographed to a high standard of acceptance and are subject to the survey 
of Lloyds Register of Shipping. 


Sealed Sor ‘Unit’ specialities include water-wall headers, steam and oil receivers, de-superheater 


bodies and tubular products of all descriptions for every kind of power station and for 


oe industrial steam raising plants. 


a UNIT 
Life... | THE UNITSUPERHEATER AND PIPE COMPANY LTD 


UNIT WORKS, SWANSEA - Telephone: SWANSEA 54091 (6 lines) + Telegrams: ‘SUPERUNITS’, SWANSEA - Telex: 4835 
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LVHLOSS GREASE 


RETAINING SEALS 


 srmcenneplineemalat IN STEEL 
resistant to grit, dust, rac po _ | BLACK 

acuvity or high temperatures everail 

Mercer Nilos grease and oll chickens 

seals are used by Europe's lead- English and MACHINED 
—— a metric sizes | 

nea TO 24 TONS 
THOMAS MERCER LIMITED 


ani tinea teal - | THE INCE FORGE CO. LTD - WIGAN 


PARKS FORGE TO - PROPRIETORS 





TELEPHONE ST ALBANS § $53'3 
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ENGINEERING AND REINFORCED 





by ale sea 
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BUILDING, GIVIL 


scolaammialsucilia 


A. MONK & COMPANY LTD. 









47 


... every aspect of advanced 
constructional design 

and practice was 
co-ordinated by Monk into 
the building of these 

three large projects— 

Shell Administration 

Block, Staniow; 
Reconstruction of Hull 
Riverside Quay and South 
Side Albert Dock; 

British Sealed Beams Ltd., 
new Factory, Corby. 
Advanced techniques and 
broad experience keep Monk 
in the lead for swift 
economic construction, 
completed well within 
schedule time. 


Warrington and London 


Offices at: Hull, Middlesbrough and Stamford 
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Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: small tank area - shallow tank construction 

low-cost installation . automatic operation . reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 

as indeed you can by writing for details. 


; fy | —" 
“—-Accelator ...Soft, clear water 





| 
ine 


Ty 











THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2. 
mn: Enter No. 481 on reply card 


Automatic factory production methods place a premium on reliability. To 
ensure their products do not suffer through material failures, Messrs. Drummond 
Bros. Ltd., Guildford, specify nickel alloy steels in their ‘Maxicut’ industrial 


, ; : lathes and gear shapers and high production multi-tool machines. 
Among the various nickel alloy steels used in Drummond tools is the 4; per 
; cent nickel-chromium case-hardening steel, EN 39, which is used for worms 


A LLOY . ~ my and has adequate toughness and wear resistance for this exacting service. 
~~ i } ; TYPICAL CORE MECHANICAL PROPERTIES OF 
: i OO" yy Wy M"™ “ " 
: . ~ yy Wy, Uy “ Wy, ty Yy 
S E LS “ : 4 _— Z “ we Wt 


| MAXIMUM =| ELONGATION | = IZOD 
Size HEAT TREATMENT | STRESS t.s.i. | per cent ft. Ib. 








1,” dia. Oil quenched 830 C. 88:2 13 | 38 


ensure tempered 160 C. 


2” dia. Oil quenched 830 C. | 82:1 6l 


reliability in : me Oil quenched 760 C. 
a tempered 180 C 





Oil quenched 830 C. 


lathes and > | Oil quenched 760 C. 


tempered 180 C 














gear 7 The benefits to be gained from the more highly alloved case-hardening nickel steels, such as 
EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, minimisation of processing 


distortion, and general reliability. 


shapers te he Send for ‘The Mechanical Properties of Nickel Alloy Steels’ 


ae 
MOND NICKEL a 


@® oc MOND NICKEL COMPANY LIMITED : THAMES HOUSE - MILLBANK: LONOON SW! 
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AN AIRCRAFT WEEK 

Last week might almost have been termed aircraft 
week, so many things of interest to the aircraft industry 
occurred in those seven days. A Memorandum on “ The 
Future of British Air Transport was issued by the Air 
League of the British Empire ; the Minister for Aviation 
announced substantial reductions of certain air fares, 
and the making of certain agreements between the 
British Overseas Airways Corporation and British 
European Airways on the one hand and a number of 
independent operators on the other to share certain 
economy services ; it was announced that the Short 
SC-1 V.T.O.L. aircraft had successfully taken off vertic- 
ally and gained flying speed in level flight and also com- 
pleted the opposite manceuvre ; if the ‘* Hovercraft ” 
can really be regarded as an aircraft it was interesting to 
hear during the week that the existing unit is to be fitted 
with an engine additional to the one that at present 
provides forward propulsion as well as lift, so that 
information can be gained about the behaviour of the 
craft when moving at higher speeds than at present ; 
and, lastly, Mr. Cockerell in presenting a paper before 
the Royal Society of Arts discussed the possibilities of 
the ** Hovercraft *’ for cross-Channel purposes. 

It will be remembered that last autumn the International 
Air Transport Association meeting at Honolulu failed 
to reach agreement about air fares except those within 
Europe, between Europe and South America, and between 
North and South America, largely because the B.O.A.C. 
desired to lower them. Our Minister of Aviation there- 
upon decided in principle to authorise B.O.A.C. to 
reduce its fares on cabotage routes to the West Indies, 
Africa, and the Far East. As a consequence of that 
decision the I.A.T.A. reconvened its conference, and 
agreement was reached to make general reductions of 
about 16 per cent below the existing tourist class fares in 
a new economy class. Similar fares have now been 
approved by the Minister for British cabotage routes. 
However, the Minister has also decided, as he announced 
last week, to authorise certain new classes of fares at 
substantially still lower rates as much as 50 per cent 
below present tourist fares for certain routes. The 
decision to permit the Corporations to charge such low 
fares has impelled the Minister also to take action about 
the services which have been built up by the independent 
airlines ; and as a result agreements have been reached 
between B.O.A.C. and British United Airways and 
between the same Corporation and the Eagle Airline 
and between B.E.A. and British United Airlines and 
between that Corporation and Skyways to operate 
certain services jointly. This lowering of air fares is 
welcome in several ways, first because people have 
become so used to prices rising in an inflationary economy 
that it is salutary to see that some can come down, 
secondly, because it is pleasing to see a commercial 
concern confidently reducing prices in the belief that 
any potential loss of profit therefrom will be compen- 
sated by a large increase in sales, and lastly because of 





the probability that British aircraft specially designed 
for short hauls at low costs may be benefited thereby. 

The Memorandum of the Air League covers more 
controversial ground. For it relates to the future of 
Government aid for the aircraft industry. It is con- 
tended that if Britain is to maintain a place of import- 
ance in the design and production of aircraft it is essential 
to begin now the development of some future type of 
craft which will be in advance of any competitor by the 
time it comes into full production. What that type of 
aircraft should be is studied and the conclusion is reached 
that it should be a supersonic airliner capable of a speed 
of Mach 3. If that were all, the League’s conclusions 
could hardly be regarded as satisfactory as the Americans 
are known to be some distance advanced already in 
overcoming the variety of problems which need to be 
tackled in the design of such a craft. The distinctive 
idea in the League’s proposal is that the craft shall be 
capable of vertical take-off and landing as well as super- 
sonic speed. Concurrently it is suggested that a similar, 
but sub-sonic, aircraft should be developed for short 
and medium stage operation capable of utilising landing 
** pads * close to the centres of cities. In the meanwhile 
the League feels that a use of the Fairey “* Rotodyne ’ 
and helicopters should be encouraged, since extensive 
use of them would provide an opportunity to study what 
kind of organisation and air control system would yield 
the maximum benefit from vertical take-off and landing. 
Those recommendations take on an added interest in the 
light of the success of the Short SC-1 V.T.O.L. aircraft 
in maintaining stability while gaining flying speed. 

It is, of course, doubtful whether the “‘ Hovercraft ” 
ought to be mentioned in the context of aircraft for 
although it is undoubtedly airborne it remains never- 
theless earthbound ! Yet the further development of 
the principle might have aircraft applications in that 
future aircraft may be able to dispense with conventional 
landing gear by riding on an air cushion. All this 
activity is not only intensely interesting in itself to air- 
craft enthusiasts but of substantial importance to 
engineers. For about one thing we think there can be 
little doubt. It is only because aeronautics makes such 
extreme demands upon engineering materials and upon 
the ingenuity and intuition and understanding of designers 
and manufacturers, leading thereby to advances in 
knowledge and techniques which can be utilised in other 
fields, that the heavy costs of the development of new 
aircraft to the National exchequer can be justified. 


ROAD ACCIDENTS 

The Ministry of Transport’s monthly statistics of road 
accidents seem to be showing steady and disturbing 
increases in the number of casualties. February’s figures 


show a 33 per cent increase of all casualties, over February, 
1959. The number of people killed on the roads during 
the month was 458 and the total number of casualties of 
According to the Road Research 


all kinds was 5085. 





Laboratory, traffic was 16 per cent heavier in February, 
1960, than in February, 1959. The figures show that 
casualties among drivers of “ mopeds” increased by 
85 per cent, and among drivers and passengers of motor- 
scooters by 90 per cent; the estimated corresponding 
increases in vehicle mileages being 28 and 6] per cent. 
It is astonishing that such high rates of casualties 
continue to be accepted with apparent equanimity by the 
vast mass of public opinion. Some progress has 
undoubtedly been made in combating road accidents, as a 
study of the statistics over the years show. For instance, 
road deaths have generally fluctuated around 6000 a year 
for over thirty years, without substantial change, if the 
war years are excepted ; the greatest increases were in the 
‘thirties, and some reduction has been achieved since 
then, even though motor traffic has increased enormously. 
fotal casualties have increased fairly steadily over this 
period, but at less than half the rate of fuel consumption. 


Yet the total figures are so large as to defeat any sense of 


achievement in such ** progress.” 

Improvements in vehicle design and traffic engineering 
have clearly played a part in keeping road accidents 
down, and with more research, surely even greater and 
more energetic contributions should be expected and 
demanded from these two sources. But the greatest single 
factor is undoubtedly the road. Acceleration of the 
programme of road construction would appear to be 
justified for this reason alone. On the normally accepted 
road of to-day, the driver is called upon to make too 
many “snap” judgments and surmount too many 
hazards. The hazards facing the train driver on his well- 
signalled and unobstructed permanent way are almost nil, 
and that ideal should be sought on the roads. A close 
approach to such standards ts not as difficult as might at 
first sight seem to be the case, for no less than 25 per cent 
of the traffic is carried on as little as | per cent of the 
national road system, and 60 per cent of the traffic is 
carried on 10 per cent of the road system. Thus, 1m- 
provements can be concentrated into these sections. 
Where improvement to motorway standards is, for some 
reason, impracticable or delayed, minor improvements can 
sometimes be carried out at critical junctions, as the 
Road Research Laboratory has shown, with very 
profitable returns in the form of reduced accidents and 
reduced delays. This was one of the considerations 
referred to on Monday, April Il, in the House of 
Commons, by Mr. Marples, the Minister of Transport, 
when he opened a lengthy debate on the second reading 
of the Road Traffic and Road Improvements Bill. The 
Bill will give the Minister increased powers in handling 
urban traffic congestion. He pointed out that his Ministry 
has set up a London Traffic Management Unit and went 
on: “the idea is that it will deal with London’s traffic 
as a whole and that it will act quickly—as quickly as it 
can, especially in view of the numbers of cars coming on 
to the road.” Such action will no doubt make a forceful 
contribution to the road problem, but it needs to be 
combined, especially in the London area, with a much 


more energetic programme of road improvement and of 


construction of new roads. Urban motor roads in 
London and other cities seem to us one of the essential 
prerequisites for success in reducing accidents. 


DIRECTOR OF THE SCIENCE MUSEUM 

There is to be a new director of the Science Museum. 
On May | Dr. T. C. S. Morrison-Scott, the present 
director, is to become director of the British Museum 
(Natural History). It is a remarkable tribute to his 
capability that he has so effectively directed the Science 
Museum since 1956, For, though he graduated with first 
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class honours in Natural Science at the Royal College of 
Science, his primary interest has since lain in zoology 
rather than in physics and chemistry and their applications 
which predominate in his present post. The goodwill of 
engineers will go with him and we have the impression 
that there will be plenty of opportunity for him to show 
his energy and initiative in his new job. In his place 
Dr. D. H. Follett, who is at present Keeper of the 
Department of Electrical Engineering and Communica- 
tions, is to take over the directorship. We mean no 
disrespect whatever to Dr. Morrison-Scott in writing 
that we welcome the appointment to the post of director 
of one who has had experience in industry—for many 
years before the war he was with Adam Hilger, Ltd. 
and who has had many years of experience within the 
museum. 

We have no doubt that Dr. Follett will find his hands 
full in the years just ahead. For there is much open to 
criticism at the Science Museum. One of the troubles 
is that the museum has always been cramped for space ; 
and even when new buildings now under erection come 
into service the museum will still remain short of space. 
For the floor area will still be less than was recommended 
for the museum by a committee which studied the 
matter before the first world war. Since then there has 
been an immense expansion of technological develop- 
ments. Furthermore modern display techniques need 
plenty of room relative to the number of objects on view. 
[hey also seem to require that what is placed on show 
for the public shall be backed by many objects, stored 
out of sight, which are of special interest to historians 
What can be done by modern methods of display to 
present technical subjects and their histories intelligibly 
to the general public is revealed by certain galleries 
recently re-arranged by the museum in conjunction with, 
and very largely at the cost of, industry. We deeply 
wish that other industries would show similar beneficence. 
For we suspect that in relation to the real need the 
amount of money available to the museum for the 
re-arrangement of exhibits, far less the acquisition of 
new ones, is almost negligible. It is, indeed, difficult to 
believe otherwise, because certain deficiencies are obvious 
enough. Elsewhere in this issue, for example, we print 
a short comment on a recent publication by the museum 
entitled Motor Cars; Handbook of the Collection. We 
have felt it necessary to call attention to a number of 
exhibits that are not in the collection, but which surely 
ought to be if it aims as it appears to do at complete 
coverage. We suspect that similar weaknesses in other 
fields would be revealed were the museum’s collections 
critically examined 

But Dr. Follett’s main immediate task must obviously 
relate to the expansion of the museum into its new 
buildings, a process which will need careful planning. 
It will, nevertheless, be interesting to see what happens. 
For the expansion will provide an opportunity to make 
changes in the arrangement of exhibits in the older 
buildings as well as in the newer. What should they be ? 
What they will be, no doubt, will depend largely upon 
Dr. Follett’s assessment of the real purpose of the 
museum. What sort of place should the museum be ? 
Should it be a place appealing to the public at large, or 
one intended, especially and somewhat esoterically, for 
the historian ? Should it be given a greater slant towards 
the display of the history of pure science or of technology ” 
To what extent should it attempt to be contemporary in 
its exhibits ? And to what extent should it attempt to 
stress the cultural aspects of the applications of science ? 
We have a feeling whenever we visit the museum that no 
one has ever really thought out a consistent policy for it. 
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Perhaps Dr. Follett has. Perhaps he has a policy which 
will make the museum capable of facing the future with 
equanimity despite the rate of expansion of technological 
knowledge and practice, and despite the demand of every 
specialist that every possible item of interest within that 
specialisation shall be acquired by the Museum and put 
on view! But unless he proves able to extract more 
money than in the past from the Government and from 
industry we doubt whether he will be able to realise any 
kind of policy at all. He will be too dependent upon 
what industry proves ready to do for him 


A SILVER JUBILEE IN STAINLESS STEEL 

It is unusual for us to show very much interest in a 
Silver Jubilee. After all, as centenarians ourselves, we 
can, we hope, be excused for not regarding the attainment 
of an age of twenty-five years as especially notable ! 
But a particular Jubilee which was celebrated last week 
does seem to us to deserve more notice. In July, 1934, 
an announcement appeared in this journal and in many 
others that Thomas Firth and John Brown, Ltd., and the 
English Steel Corporation, Ltd., had decided to pool 
their interests in the manufacture of stainless steels. In 
the following November the merger reached completion, 
when the new firm of Firth-Vickers Stainless Steels, Ltd.. 
started business. On Thursday of last week the Jubilee 
was honoured when a large company of people visited 
the “* Staybrite”’ and the Shepcote Lane works of the 
firm and subsequently lunched at the Cutlers Hall in 
Sheffield. 

As a result of the amalgamation, the two firms princi- 
pally interested in this country in producing stainless steels 
pooled their resources. At the time, of course, the world 
was suffering from a deep industrial depression and it 
may well be suspected that financial rather than technical 
considerations were in the minds of those concerned in 
bringing the amalgamation about. A degree of competi- 
tion was eliminated and economies could be foreseen in 
the costs of research. In the first year of operation. 
6000 tons of steel were delivered and the firm had 1400 
employees. But more prosperous days lay close ahead 
and soon the needs of war were stretching production 
capacity to the utmost. The company developed centri- 
spinning techniques which made an important con- 


MARINE ENGINE PROPORTIONS © 
The increased pressures at which marine engines are being worked 
is being attended with corresponding changes in the proportions of 
the boiler, and better views on the subject of combustion are leading 
to the allotment of more space over the fire-bars. The adoption of 
an artificial draught for boilers working with distilled water, will 
still further modify their proportions . 
“Under the improvements which have now acquired such 
momentum, the present enormous weight of marine machinery will 
be very greatly diminished, and some room will be left for cargo, 
of which an enormous ship like the Persia can now carry only 500 
tons. Although, in still water, a ship goes faster in proportion as 
the power is increased, there is such a thing as overpowering a steam 
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tribution both to sleeve valve engine design and jet 
engine design ; discs and blades for the Whittle engines 
were made of the firm’s materials ; and quantities of 
bar were supplied for aero-engine valves and tank welding 
rods. The return of peace allowed only a temporary, 
though a very upsetting, let-up. Production dropped 
from over 20,000 tons per year in 1944 to only 11,000 tons 
in 1945 and 1946! Yet remarkably enough it was during 
those depressing years that Mr. Holmstrom, late managing 
director, began to point out with growing confidence 
what a splendid future there was for stainless steel 
products, not only in the chemical and dairy industries 
but in the domestic field, too (as, for example, in the 
kitchen sink), in automobiles and for a variety of house- 
hold uses. Thus, despite the low immediate demand, the 
Shepcote Lane site was bought in the second of those 
depressing years, 1946; and although the total ingot 
demand for all types of stainless steel from all makers 
was only 70,000 tons in 1948, it was in that year that the 
decision was taken to go ahead with the plan and 
construction was started. A subsidiary company, 
Shepcote Lane Rolling Mills, Ltd., was therefore formed, 
some of whose equipment was installed as recently as 
last year. Samuel Fox and Co., Ltd., has a one-third 
interest in that company. The finished products of the 
company are supplied in the forms of sheet, strip, bar, 
castings and forgings ; and it is an indication of the 
rapidity of development of the uses of corrosion-resisting 
and heat-resisting steels that more than forty different 
types are now made. Present output capacity has reached 
40,000 tons per year and employees number 4200. There 
are now two main categories of stainless steels. The 
martensitic or plain chromium steels owe their properties 
to a high percentage of chromium and are capable of 
being hardened by heat treatment. The austenitic steels 
contain both chromium and nickel and other alloying 
elements and cannot be hardened ; but they are ductile 
and easy to manipulate and weld. The confidence of 
Mr. Holmstrom has proved amply justified. Taking one 
year with another, the demand for flat stainless products 
appears to double every ten years or so. The engineering 
industries are large users of these materials and 
we confess to finding it difficult to understand how 
in the past engineers managed to get along without 
them. 





vessel, or, More properly speaking, as overloading her with machinery 
In a head sea, it is often impracticable to work at full power without 
drowning the decks, and in such cases, a boat with comparatively 
heavy engines and boilers cannot go as fast as another with lighter 
machinery--the surplus in the first case being, in fact, so much dead 
weight, telling heavily upon the vessel’s displacement. Whatever the 
excellence of workmanship of engines and boilers upon the old plan, 
from one-third to one-half of their power is expended in carrying 
themselves, or the displacement which they represent, through the 
water. Surely there is something in this waste worthy the attention 
of economists, and a properly-constructed vesse! under a little 
commonsense engineering might, indeed, win a brilliant reputation 


under the name of the *‘ Economist.” 








The Great Western Railway and Its 
Personnel 
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( Concluded from page 597, April 8 ) 


Administrative reorganisations at the beginning of the railway grouping period 
paved the way for the fullest expansion of the Great Western Railway Compan) 


in the years before the second 


world war. 


This concluding instalment deals 


with the active development policies which, while giving ever-improving service 


fo passengers and traders, 
stockholder 
to the 


took 


June. 


HEN Pole his seat as general 

manager in 1921, he had ahead 
of him two pressing tasks. The first was to 
restore the company to financial stability, 
tor Government control was to end in 
August. and it was known that the railways 
were being operated at a loss, although the 
shareholders had received a 
5} per cent throughout the war years and 
74 per cent after The outlook was not 


Sir Felix Pole. general manager from 1921 until 


1929 
feassuring, but there was a feeling of reliet 
that the company would regain control of its 
own affairs, and the officers and men were 
eager to show what could be done 

Ihe second task was to weld into one 
organisauion — the constituent and 
twenty-six subsidiary companies which from 
January 1, 1922, would the 
enlarged Great Western Railway 

In dealing with the financial situation, the 
Chief Officers’ Conterence the most 
potent instrument. It was decided to have 
monthly meetings of the conference at 
which the position of each department 
would be discussed Al meetings 
each chief officer was to be given a target 
and, as a start, all items of expenditure 
which were more than 200 per cent above 
the 1913 total were to be investigated. At 
the same time it was decided to re-introduce 
canvassing for traffic, which had been in 
abeyance during the war, and thereby aug- 
ment receipts. Excellent results followed, 
for not only did receipts from tratlic improve, 


seven 


constitute 


Was 


these 


decision to build the * King ~ 


dividend of 


also earned a reasonable dividend for the ordinar) 
{mong engineering matters, the author analyses the events leading 


class locomotives 


but many economies were effected and net 
revenue increased to such an extent that, 
after making full provision for renewals 
and depreciation, a satisfactory balance was 
available for the payment of dividends which 
were fully earned, being at the rate of 8 per 
cent for the years 1922 and 1923. The rate 
for the following three years was affected by 
various strikes, terminating in the General 
Strike of 1926. 

Post-war conditions wefe tackled with 
energy with the object of increasing the 
efficiency, cheapness and popularity of the 
G.W.R., and every effort was made to 
restore passenger and freight services to the 
standard attained prior to the war. Depart- 
mental organisation was streamlined by 
amalgamating the accounting and audit 
departments under the chief accountant 
This was followed by combining the sur- 
veyor’s and the rates and taxes departments, 
and by abolishing the electrical department 
and transferring electrical matters, other 


than those pertaining to the department of 


the signal engineer, to the chief mechanical 
cngineer with a view to encouraging electri- 
fication. 

There was evidence of over-centralisation 
For example, the distribution of rolling 
stock was arranged at headquarters by the 
superintendent of the line. No station 
master or local officer could make use of a 
wagon or coach without authority from 
headquarters ; the divisional traffic officers 
had no control over the rolling stock inspec- 
tors. Who, although located at various 
stations throughout the line, were responsible 
direct to headquarters. 

This was all changed, and the traffic divi- 
sion was made the unit for distribution of 
rolling stock, the superintendent of the line 
retaining over-riding control. At the same 
time, the rolling stock inspectors were 
transferred to the control of the respective 
divisional superintendents 

The Great Western was organised on the 
departmental system : that is to say, each 
department was self-contained and con- 
trolled by a chief officer, under whom were 
divisional officers, cach responsible for a 
considerable area of the railway. These 
departments had grown and developed with 
little regard for other departments. For 
instance, the division of a divisional super- 
intendent might overlap three or four district 
goods managers. The respective officers 
were unable readily to get together with 
their “*‘ opposite numbers” in the other 
departments and this entailed wasteful cor- 
respondence and unnecessary time spent in 
travelling. 

The general manager called a conference 
of chief officers, and the whole organisation 
was reviewed from the point of view of 
efficiency and economy. It was decided as 
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a matter of principle that the areas super- 
vised by divisional and district officers should 
be co-terminal, and to increase efficiency 
and reduce correspondence the officers in 
cach area should meet in conference regularly 

[he distribution of divisions and districts 
in the traffic, goods, locomotive and engin- 
ecring departments were examined and 
a scheme formulated for their redistribution 
to ensure that the geographical limits of 
divisions were the same for all four depart- 
ments. This was achieved without addition 
to the locomotive and engineering divisions, 
by allocating, where necessary, two or more 
divisions of one department to one of 
another 

Local conferences were held monthly ot 
the traflic, goods, locomotive and engincer- 
ing Officers. The agenda embraced statistics 
of operation and expenditure, suggestions 
lor cflecting cconomies in operation and 
more economical use of rolling stock, 
improvement of services and facilities, new 
works schemes, &c. 

The problem of welding together the lines 
amalgamated with or absorbed by the Great 
Western at grouping proceeded by stages 
Other than on the G.W.R., the various 
boards of directors, general managers, secre- 
taries and other chief officers disappeared. 


Lord Churchill, chairman of the Great Western 
Railway Company, 1908-1933 


but other officers were given posts with the 
new Great Western Company. 

Many officers retired. for the generous 
scale of compensation laid down in the 
Railways Act was an inducement to do so, 
but it was quite justifiable in view of the 
considerable economies effected. Others 
not affected by this offer took the oppor- 
tunity to retire, and among these was 
Churchward. The writer heard it said that 
somewhat earlier on there was some heated 
controversy at a meeting of a_ sectional 
board held under the conciliation scheme at 
which he was present. One of the trades 
union members tartly reminded Churchward 
that he was no longer master in his own 
house ; after a short pause Churchward 
exclaimed wearily, ** 1 can see it is high time 
the Old Man retired !** This he did at the 
age of 64. 

The idea of a large Great Western “family” 
had often been mentioned by the Chairman, 
Lord Churchill, and in pursuit of this ideal 
Pole attended as many staff functions as 
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possible. The Great Western Railway Maga- 
zine of which he was at one time editor, 
played an outstanding part, and, although 
there was no actual department devoted 
wholly to welfare work, much was being 
done by the provision of hundreds of houses 
in various parts of the system ; through the 
Social and Educational Union, the develop- 
ment of debating and other societies, the 
ambulance movement and the Helping Hand 
Fund. 

The general manager and other officers in 
presenting awards were able to spread the 
** family gospel * and to bring home to each 
individual the part he had to play in promot- 
ing the well-being of the company. Dircct 
appeal was made to every employee, by 
means of leaflets, in matters such as the 
need for each to economise in materials, 
stores, stationery, and so on, to the extent 
of 6d. a week ; at this rate an annual saving 
of over £100,000 would result. 

A New Year's greeting and a leaflet to 
give information on the company’s policy 
and activities were sent to every employee. 

The general manager also attended func- 
lions of trading bodies, such as Chambers of 
Commerce and other trade associations, 
[his gave an opportunity of speaking to 
large bodies of traders in proposing or 
responding to a toast and of saying some- 
thing to enhance the company’s reputation. 
[he fact that on the average at that time a 
railway goods vehicle made one loaded 
journey in four days was enlarged upon and 
brought home to traders, and so much was 
done to expedite the movement of traffic. 

Experience in using 20-ton four-wheeled 
coal wagons for the conveyance of coal for 
the company’s locomotives was found to 
be advantageous and to be preferable to the 
use of 40-ton bogie wagons. In 1923 owners 
of coal wagons in South Wales were invited 
to introduce 20-ton wagons when making 
renewals. It was pointed out to them that 
the cost of constructing two 10-ton coal 
wagons was about 50 per cent more than the 
cost of building one 20-ton vehicle. In 
addition, the need for more siding accommo- 
dation at the collieries would be obviated, 
while the cost of repairs to wagons and 
sidings would be reduced. 

As there were over 100,000 private owners’ 
coal wagons in South Wales, mostly of 10- 
ton capacity, it was obvious that the intro- 
duction of 20-ton wagons would effect a 
very large saving on the annual cost of 
renewals, although it was recognised that 
some difficulties would have to be overcome 
at the collieries and at the docks. The com- 
pany offered to allow a rebate of 5 per cent 
off their rates in respect of coal class traffic 
conveyed wholly over their system in fully 
loaded 20-ton wagons, notwithstanding that 
railway operating economics would not 
accrue until a considerable number of high- 
capacity wagons were in use. Considerable 
progress was made in the course of the next 
few years and, as a further inducement, dock 
charges for the shipment of coal conveyed 
in fully loaded 20-ton wagons were reduced. 

Delays to freight sometimes occurred and 
occasionally annoyance was caused to 
traders when consignments did not arrive 
within a reasonable time. Pole proposed a 
scheme, based on the Post Office registered 
letter system but designed to meet the 
wishes of traders, whereby they would be 
advised when any particular consignment 
was delivered, especially in the case of goods 
for shipment. It was proposed that on pay- 
ment of a fee the railway company should 
undertake to watch the movement of par- 
ticular consignments throughout the journey 
and guarantee to deliver by a specified time. 


1960 


The scheme was submitted to the Railway 
Clearing House, but various objections were 
raised, so the Great Western went on with 
the scheme as far as its own system was 
concerned. It proved very popular and in 
the course of time the other railways adopted 
it under the slogan “ Register under the 
Green Arrow.” 

Elias Ford, the goods manager, was most 
energetic in evolving ideas for improving 
goods services. As regards ordinary deli- 
veries, his aim was to convey all consign- 
ments in one day, and this was made evident 
to the public by slogans such as “* One 
Day Transit to all Points,” painted in large 
letters on the roofs of goods stations. He 
was also an enthusiastic advocate of what 
became known as the “ railhead method of 
distribution,” which was the establishment by 
large firms of a stores depot at central 
stations for retail deliveries to be made by 
the G.W.R. as agent for the company con- 


cerned. Many well-known firms made 
extensive use of this system. 

Combined rail and road services were 
gradually extended and arrangements 





C. B. Collett, Churchward’s successor as chief 
mechanical engineer in 1922 
developed to collect and deliver goods 


traffic within a radius of 15 miles from 
certain stations. 

Charles Aldington, as superintendent of 
the line, had been a keen advocate of longer 
coaches, and some of these were 72ft in 
length. On relinquishing his post as general 
manager, he urged Pole not only to continue 
to favour long coaches, but to introduce 
even longer ones. C. B. Collett, who 
became chief mechanical engineer in January, 
1922, was against this, as he felt the limit 
of safety had been reached as regards buffer 
locking on sharp curves. He thought it 
better to reduce the length of new coaches 
to less than 70ft, and this was agreed to. 

In his efforts to improve rolling stock, 
Collett carried out some research. There 
were seven different types of bogie in use, 
so he arranged for a train of seven coaches 
to be assembled representing all the different 
types of bogie. This train was run at high 
speed, and it was found that, while certain 
of the coaches were comfortable, others 
were unsteady and even alarmingly so. 

Pursuing the experiment, Collett arranged 
for the lavatory tanks of the seven coaches 
to be filled, each with a wash of a different 
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colour. An observer was stationed in each 
lavatory with instructions to release some 
wash whenever a bad lurch was felt. If 
only one or two observers felt a bump it 
might be assumed that the coach was at 
fault, but when all the observers did so, 
and the section of track looked like a rain- 
bow, it pointed to defective permanent way, 
such as places where sleepers were defective 
or the packing needed attention. This 
** whitewash “ train became a regular feature 
of permanent way examination. 

In order to observe a bogie in motion, 
part of the floor of the guard’s van was 
removed. While this helped in developing 
a new bogie, the defeaning noise at specd 
also indicated that to ensure comfort of 
passengers the floor of all coaches needed 
to be insulated and made as sound-proof as 
possible. 

In due course Collett produced a standard 
bogie intended to replace all other types 
ultimately. It was known that in order to 
run steadily, coaches having similar bogies 
should be together as far as possible. In 
order to make the new bogies apparent to 
shunters and others when assembling trains, 
a clear indication was given by painting the 
axleboxes blue. 

On becoming chief mechanical engineer in 
1922, Collett had refused to move into 
** Newburn,” the official residence, having 
an aversion to the place, and so Churchward 
continued to occupy it until his tragic death 
in 1933. After that, the building was demol- 
ished and additional sidings laid over the 
site where this noted house and its grounds 
had been. 

Collett faithfully carried on Churchward’s 
locomotive standards and practice and 
enlarged upon them. As the civil engineer 
had refused to accept the “Star” class 
(four-cylinder 4-6-0) for running if provided 
with Churchward’s No. 7 boiler, on account 
of excessive weight, Collett set about design- 
ing his No. 8 boiler, intermediate in size 
between Nos. | and 7. By doing so, he was 
able to mount it on an enlargement of the 
* Star” class chassis, and to keep the weight 
imposed by cach pair of coupled wheels 
below 20 tons as desired by the civil engineer. 
The resultant Jocomotive, the famous 
“Castle” class, which first appeared in 
1923, was outstanding in its performance for 
speed and haulage, and brought much 
prestige to the G.W.R. Batches of these 
engines were built at intervals over the next 
twenty-five years, and their construction 
only ceased with nationalisation. 

As the ** Castle * could easily deal with 
any train that could be accommodated in the 
length of platforms at Paddington as they 
stood at that time, it came as a surprise 
when an even larger four-cylinder engine, 
the * King” class, made its appearance in 
1927. There seemed to be no very convinc- 
ing reason for its creation only four years 
after the ‘** Castle.”” The events leading up to 
it and the circumstances in which a decision 
was made to go ahead are dealt with in 
Pole’s Book in the chapter headed * Birth 
of the King George V Locomotive.” 

(It may be interposed here that Pole was 
knighted by H.M. King George V, his 
name being included in the Dissolution 
Honours List of 1924. Hereafter he is 
referred to as Sir Felix.) 

It was one of the directors, Sir Aubrey 
Brocklebank, chairman of the locomotive 
committee of the board, whose knowledge of 
locomotive practice was considerable, who 
in the course of conversation with Sir Felix 
indicated ** that locomotives of the * Castle ’ 
class were not entirely satisfactory.” Appa- 
rently this referred to their limitation in 








axle loading, the maximum permissible at 
that time being 194 tons, and full advantage 
had been taken of this in the design of the 
** Castle.”’ They discussed the point with 
Collett, who lamented the fact that, com- 
pared with axle loadings in America, British 
locomotive practice was badly hampered, 
and he added that if he could work to an 
axle load of 224 tons he could produce a 
very fine locomotive ! 

Sir Aubrey then discussed various limiting 
factors in railway affairs and he contended 
that the rails, if adequately supported, could 
carry almost any weight and so the difficulty 
must be in the bridges ; and he asked if a 
diagram could be prepared to show the 
maximum axle load for bridge. At 
this, Lloyd, the then chief (civil) engineer, was 
invited to join in the and he 
readily agreed to have the diagram prepared. 
When asked what axle load he provided for 
in designing new bridges, he replied 22 tons, 
which caused some astonishment, especially 
as it transpired that it had been standard 
practice for over twenty-two years, having 
been recommended to the engineering com- 
mittee by Sir James Inglis when chief 
engince! 

On inquiry whether the original calcula- 
tion had a sufficient factor of safety to 
permit 224 tons axle loading, Lloyd assented, 
and he estimated that there could only be a 
few bridges on the main line that had not 
been renewed in comparatively recent years. 
Upon this, Sir Felix turned to Collett and 
said: ** You can build a new locomotive 
having an axle load of 224 tons and we will 
have it for the summer traffic of next year.” 
To Lloyd he said, ** You must have the line 
from London to Plymouth ready for the 
new locomotive.” In giving these instructions, 
Sir Felix must have felt confident that the 
board would endorse his action. 

Upon investigation it was found that only 
some four bridges had to be reconstructed. 
the largest being over the River Kennet 
at Reading. Thus it came about that in 
July, 1927, the birth of “* King George V ~ 
was announced. It had a maximum tractive 
effort of over 40,000 lb, which was con- 
siderably greater than any other British 
passenger locomotive. 

Sir Felix went on to say that a critic of 
railway management might well comment 
on the fact that neither the general manager 
nor the chief mechanical engineer knew that 
for twenty-two years bridges were being 
designed to enable heavier loads to be 
earricd. This was quite in keeping with the 
highly departmentalised state of affairs that 
existed at Paddington, and there was little 
doubt that the then general manager and 
the superintendent of the line were not even 
aware of what the directors had authorised 


as the basis for future engineering practice ! 


each 


discussion 


Railway engineers, both mechanical and 
civil, will recognise that the account as 
related in Pole’s Book is an over-simplification 
of a very complex problem and that it 
represents less than half the story. 

The Railway Engineers Association, which 
included all the civil engineers on railways in 
Great Britain, had its counterpart in the 
Association of Railway Locomotive Engin- 
eers. These two bodies could discuss 
points of common interest, and one of the 
results of such collaboration was the adop- 
tion of a standard tyre profile to supersede 
the many variations in use. The R.E.A 
load curve of 1908, which showed a maximum 
axle load of 22 tons, was well known to the 
A.R.L.E., as well as the later one of 1920, 
which also permitted 22 tons. This maxi- 
mum, however, represented a rolling load 
upon the underbridge and a margin had to 


be allowed for various dynamic loadings. 
in particular the hammer blows set up by 
the revolution of coupled whcels of loco- 
motives at speed. In order to safeguard his 
structures, the civil engineer on the Great 
Western had hitherto restricted the weights 
on coupled wheels of locomotives to 194 tons. 

Churchward’s Pacific type “The Great 
Bear,’ of 1908, had 20 tons on each of the 
coupled wheels, but its running was restricted 
to the main line between Paddington and 
Bristol. His proposal to mount his No. 
boiler on the “Star” class was refused, 
while Collett had to keep to 19} tons for his 
* Castle,” although all three of these classes 
were four-cylinder engines. 

This rigid attitude had long been main- 
tained by the chief engineers and yet only 


Collett’s 9ft standard pressed steel bogie for passenger coaches 


three years after the ** Castle ” had appeared 
Lloyd seemed to accept without demur a 
loading of 224 tons. No wonder Collett 
was astonished ! 

It may well be asked what it was that 
caused this change of attitude and the 
reason for Sir Aubrey Brocklebank’s in- 
quiries into axle loading. The writer sub- 
mits that it was the appearance on the 
Southern Railway of the four-cylinder 4-6-0 
type engine “* Lord Nelson” in the summer 
of 1926. Not only had this engine more 
nominal tractive effort and a boiler with a 
larger grate area than the “* Castle,” but the 
weight carried by each pair of coupled 
Wheels was close upon 21 tons. The chief 
mechanical engineer of that railway held 
the view that the very light or even negligible 
hammer blow in multi-cylinder engines 
merited some increase in static loading as 
compared with that of engines having two 
outside cylinders. This view was strongly 
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pressed with the civil engineer with the 
result that an increase of 10 per cent was 
permitted for multi-cylinder engines above 
the 20 tons limit in the case of two-cylinder 
engines. 

No doubt Sir Aubrey thought that if the 
Southern Railway could allow such loading, 
the Great Western should at least equal, or 
even exceed it, hence his inquiries into axle 
loadings. It is possible that he had some 
preliminary talks with the parties interested 
to pave the way before approaching the 
general manager on the subject. The out- 
come of it all was that, according to his 
account, Sir Felix gave instructions out of 
hand for the building of a new locomotive 
having axle loadings of 224 tons and the 
immediate renewal of any bridges incapable 
ofcarrying it. It should 
be noted, however, 
that the concession 
over axle loading only 
applied in the case of 
a four-cylinder engine. 

Not only was the 
* Castle”? outstanding 
in its performance on 
the Great Western, 
but in the interchange 
of locomotives in the 
trials of 1925 an en- 
gine of this class 
showed to advantage 
against Gresley’s Paci- 
fic type on the London 
and North Eastern 
Railway. In the sum- 
mer of 1926 a loco- 
motive of the “* Castle” class was lent to the 
London Midland and Scottish Railway for 
trials between Euston and Carlisle. This 
engine handled with ease trains which were 
causing the L.M.S.R. engines to lose time 
or need double-heading. 

It may well be asked why, in view of all 
this, it was so urgently necessary to build the 
“ King.”” The writer suggests that it was 
largely a matter of prestige, for the fifteen 
years’ lead over other railways which Church- 
ward had established in 191] had been over- 
taken and something drastic was needed to 
regain the lead. No sooner had the first of 
the class, “‘ King George V,” run its trials 
than it was shipped to the United States to 
take part in the centenary celebrations of 
the Baltimore and Ohio Railroad in a blaze 
of publicity. 

The jonly routes available to the ** Kings ”’ 
were Paddington to Plymouth, and Pad- 
dington to Wolverhampton via Bicester, and 


A ** Castle ’’ class locomotive as running to-day with double-blastpipe chimney 
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Like the ** Castles,’’ the ‘* Kings ’? have been equipped with double-blastpipe chimneys but otherwise 
are little altered in appearance 


no more than thirty of this class were built. 
After that, the building of ‘* Castles was 
resumed and continued for another twenty 
years. 

Collett did not continue with the building 
of Churchward’s ‘* Saint’? class, two- 
cylinder 4-6-0 type with 6ft 84in wheels for 
express work. Instead, he altered the design 
by adopting 6ft wheels, so creating a general 
utility engine which proved to be highly 
successful. This was followed by a similar 
engine with 5ft 8in wheels for fast freight 
trains, the “‘ Grange” class, also having 
a large route availability. To cover the 
remainder of the system, the lighter ‘“‘Manor” 
engine of the same type was produced. 

The Cambrian Railway, taken over at the 
grouping, presented a problem, for condi- 
tions were very similar to those prevailing 
in Devon and Cornwall after the disappear- 
ance of the broad gauge. Collett solved this 
problem by re-constituting from existing 
engines Dean’s *“* Duke of Cornwall’ class 
of 1895, which had done so well there, for 
use in another field. This 4-4-0 class 
carried on until the “* Manor ” class came to 
supersede it. 

Sir Felix Pole had long felt the need for 
an authentic history of the Great Western 
and the opportunity came during conversa- 
tion with a Great Western enthusiast, E. T. 
McDermot, a barrister by profession. He 
indicated that he would gladly accept a 
commission to write such a history. His 
offer was accepted and the directors gave 
him access to the records of the company. 
He had a free hand to state the plain unvarn- 
ished truth, without fear or favour. 

It was in the autumn of 1928 that Sir Guy 
Granet, in the course of conversation, asked 
Sir Felix whether he had ever thought of 
leaving the Great Western, to which he 
replied that he had not and would never do 
so. Sir Guy said that he left the Midland 
Railway and had not regretted doing so. 
He went on to say that a new electrical 
company had been formed for which a 
whole-time chairman was needed, and that 
Sir Felix might at least have a chat about it. 

This matter having been broached, Sir 
Felix received a call from one of those who 
had formed the new company, but as little 
was said on this occasion it seemed as if it 
were the end of the matter. This was not 
the case, for friends of Sir Felix interested in 
the new company pressed him to make the 
change. In due course he told the chairman, 
Lord Churchill, what had been offered and 
said he would refuse it if the chairman wished 
him to do so, but there was something to be 
said for acceptance as it would give Milne, 


the assistant general manager, his chance. 

In July, 1929, Sir Felix took up his work 
as chairman of Associated Electrical Indus- 
tries, Ltd., and James Milne was appointed 
general manager of the G.W.R. They had 
been friends for some twenty years and in 
recent times their association had been 
rather in the nature of a partnership than 
that of chief and assistant. Sir Felix could, 
therefore, hand over the reins of office to 
him confident that he would handle them 
skilfully and well, and that he would ably 
maintain Great Western traditions. 

At fifty-two years of age, Sir Felix had 
the prospect of many years ahead of acti- 
vities in new fields. His departure gave 
Milne (later Sir James Milne) his chance to 
move up; there was only some five years 
between their ages. 

The Great Western Railway Company 
had by this time expanded to its fullest 
extent ; the organisation had been over- 
hauled and streamlined and was in the 
position to give the passenger and trader 
ever-improving service and facilities, while 
earning for the ordinary stockholder a 
reasonable dividend. This continued until 
the autumn of 1939, when the second world 
war broke out and the Railway Executive 
Committee once more took over control. 

This arrangement lasted for nearly six 
years, and at its end a Socialist government 
came to power with State ownership as its 
policy. The plan to nationalise the railways 
was not long in coming, and as the New 
Year of 1948 was ushered in the great 
company came to its end. 


The Parking Problem 
(Contributed) 

IN this article further reference is made 
to the Traffic Engineering Study Group’s 
discussion on “ Parking” at the Institution 
of Civil Engineers on March 29, about 
which we published a report last week. 

The problem of providing parking space 
at places of work, for the employees’ own 
vehicles, was raised by a speaker, who told 
of a recent survey covering thirty firms, in 
different parts of the country, employing 
from sixty to 4500 persons, the average being 
450. At these firms’ premises the overall 
ratio of personal vehicles to employees worked 
out at: bicycles, one in five and a half ; 
cars, One in twelve ; motor-cycles, one in 
twenty-three ; motor-cycles with sidecars, 
one in 170. Already more than 60 per cent 
of the firms were embarrassed to find space 
for parking on that scale ; but the demand 
is increasing. The point was made that 


industrial parking is fast becoming as 
essential an amenity as the works canteen 

Iwo aspects of the problem of parking 
or garaging in residential areas were raised 
during the discussion. The first concerned 
council housing estates, where visibly the 
motor vehicle population is increasing as 
rapidly as elsewhere. In existing estates it 
would often be impossible to find sites for 
the construction of parks without resorting 
to demolition, which would be a_ very 
extreme measure. The other type of area to 
come under discussion was exemplified by a 
sector of West Central London, comprising 
approximately a dozen square miles with 


resident population 355,000 persons and 
more than 50,000 motor vehicles. The 
parking problem is spreading outwards 
through such near-central districts. In 


considering the commuter car parking prob- 
lem it is important not to overlook the 
existence of an often large, and always 
increasing, resident vehicle population ;_ the 
sum total of central and near-central urban 
space devoted to the stationary motor 
vehicle can reach a high proportion of the 
whole—far too high for a_recognisably 
British city—when both car-owning and 
car-commuting become  general—witness 
Detroit. That prospect led one speaker to 
mention the rush-hour “exhaust fog” of 
Los Angeles, and to admit that there might 
be advantages in the moving of some of the 
work places out from our cities. Another 
speaker thought it important to preserve a 
balance between private and public transe 
port. 

The subject was parking; there was 
plenty to be said on it, and the discussion 
was quickly piloted back to it whenever 
necessary. However, since the decline of 
public transport is concomitant with the 
parking problem, it was not altogether 
irrelevant that certain other speakers also 
touched on the subject of public transport. 
There was a reminder that 93 per cent of 
the daily passenger traffic into and out of 
London is still by public transport. One 
speaker suggested that a pair of ring roads 

the outer one principally for cars, the 
inner one for buses-—could result in a much 
improved bus service, justifying a consider- 
able increase in the use of ** No Waiting ” 
orders in the centre. Against this the view 
seemed to predominate that public transport 
should ** set its house in order ”’ if it could ; 
but meanwhile, and for the foreseeable future, 
this is the motor car age. 

It remains to record one speaker's distinc- 
tive contribution on the nature of the prob- 
lem. He reminded the meeting that traffic 
engineers are not as other engineers in the 
problems they meet ; it is not the forces of 
Nature alone with which they have to con- 
tend, but also those of human _ nature ; 
Nature conforms, humans do not. This 
particular problem of parking is very typical! 
of traffic engineering in that respect. It is, 
moreover, typical of the conflicts to which 
inventions and new developments give rise. 
These conflicts are either allowed to resolve 
themselves the hard way, in the field of 
economics, which in this instance might 
result in parking becoming altogether too 
expensive to be afforded by the general run 
of present-day car owners; or else the 
conflicts are resolved by the Government of 
the day by means of legislation that 
inevitably involves some curtailment cf 
freedom and diversion of resources. 

Another speaker averred that current 
reduction in vehicle usage is not by will of 
the users, nor for lack of personal spending 
power ; it is due to lack of highways, includ- 
ing parking space. 





Data Handling in Air 
Traffic Control 


A one-day symposium on Data 


Systems for Au 


Handling and Display 


Traffic Control was held by the Electronics 


and Communications Section of the Institution of Electrical 


Engineers in London on April 8. 


Nine papers were presented 


for discussion in two sessions, the first dealing mainly with 


flight information processing and the second with radar data 


handling We summarise below 


a general survey of the 


situation presented in one of the papers, and an account of @ 


data handling svstem now under development. The accom- 


panying illustration shows a current form of control display 


in the New 


HE first paper in the symposium, “A 

Survey ef Data Handling for Air Traffic 
Control,” was by Messrs. J. C. Farmer and 
M. F. Whitney of the Ministry of Aviation, 
and was presented at the symposium by 
Mr. Farmer. It opened by describing the 
present method of following the movements 
of aircraft by means of flight progress strips 
displayed on a board in front of the con- 
trollers. The strips are prepared initially 
from the pilot’s flight plan and amended 
during the flight on the basis of position 
messages received trom the aircraft giving 
actual times at the various reporting points, 
and perhaps requesting changes in altitude 
or routing, or other modifications of the 
original plan [he sanctioning of such 
changes depends on the overall traffic 
position as seen by the controllers, and must 
take account of minimum separation dis- 
tances permitted between aircraft. Sepa- 
rations are lower in areas where aircraft are 
under radar control, so that liaison is 
required between the procedural controller 
at the flight progress board and the radar 
controller monitoring the aircraft) move- 
ments on his screen 

The first suggested step for improvement 
in current procedures is to eliminate the 
manual writing and multiplication of flight 
progress strips. Initially, at some location, 
the flight plan must be typed or preferably 
teleprinted, and the requirement is for a 
strip printer or battery of printers which can 
produce sufficient flight progress strips for 
all users. Generally only a selection of the 
information on the flight plan need be dis- 
played on the flight progress strips, and 
some items should be held back until depar- 
ture is imminent or confirmed. Conceivably 


all the functions, including calculation of 


estimated times at reporting points, could 
be carried out by some form of automatic 
data processing and computing, including 
storage until required. These improvements 
do not eliminate manual handling of the 
printed progress strip, and it is suggested 
that an alternative solution would be a 
different and automatic display of characters 
occupying no greater space than the present 
strips and holders, and brought up to date 
automatically if possible. 

At present the compatation of estimated 


York centre of the Federal Aviation Agency 


times of arrival is not very time-consuming. 
but when a number of calculations must be 
carried out in a very short time, and the 
results examined for conflict, a far more 
advanced computer will be necessary. A 
further stage in the computation could be 
that the machine, having determined a 
potential conflict, not only gives warning 
but makes a number of specified changes in 
the flight clearance, such as 
altitude or departure time, and repeats this 
programme until a no-conflict situation is 
disclosed. A number of alternative solutions 
might then be displayed to the controller for 
decision. When all the variables are taken 
into account, the human eye and brain can 
probably be trained to appraise these con- 
flicts and solutions better than a machine 

Considerable time might be saved by 
automatic renewal of positional information 
on the progress displays. Such information, 
now received by radiotelephone and written 
or printed manually, could be transmitted 
automatically from the aircraft, sequentially 
or on request, in a form which would be 
suitable for the computer. 

A later section of the paper summarised 
the special requirements of an air traffic 
control data processing machine and con- 
cluded that such a computer is likely to 
emerge on the following lines : 

(a) Multiple, parallel, comparatively slow 
inputs. 

(b) Fast read-outs into the main store, 
thus allowing time for multiple calculations. 
processing routines and interrupt facilities 
(i.e. break-in to cope with emergencies). 

(c) Multiple, parallel outputs, which may 


be fast or slow, depending on the nature of 


the display. 

The paper proceeded to discuss radar data 
processing. At present the trend in civil 
aviation is towards presenting the air traffic 
controller with a display showing only the 
aircraft in which he is immediately inter- 
ested, clearly identified and associated with 
other relevant information, such as altitude. 
For this purpose a controller having available 


all the information from flight plans of 


intending movements would act as a track 
allocator, the procedure envisaged being 
as follows. On observing and identifying the 
entry of an aircraft into controlled airspace 


change of 
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he superimposes a strobing ring on the target 
by operating a joystick control. Movement 
of this control generates a pair of voltages 
proportional to the x and y¥ co-ordinates of 
the target and these are switched into some 
form of magnetic store, adding electronically 
such information as altitude and an identify- 
ing code number. He then allocates the 
target to one of a number of trackers and 
proceeds to identify further targets. 

The chosen tracker now sees on his radar 
display a synthetic target together with the 
original, and having a= similar joystick 
control himself, is able to adjust the synthetic 
target to coincide with the original at 
frequent intervals, thus resetting the stored 
co-ordinates. A refinement of this method 
is for the rate of change of positional voltage 
to be derived and stored after two or more 
sweeps of the radar display. By combining 
the information from the position and 
velocity stores, it can be arranged that, so 
long as the aircraft maintains course and 
speed within reasonable limits, the displayed 
synthetic target is always so close to the 
actual target that little or no readjustment is 
necessary. 

rhe final stage in the operation is for the 
air traffic controller to select for his own 
display the synthetic targets he needs. He 
may select by altitude, within a given area, 
or according to function as determined by 
additional information put into the store. 

Although the final display of positional 
information is in analogue form, it is prob- 
ably an advantage to process the informa- 
tion in digital form. This process lends 
itself to straightforward computer techniques, 
which are in any case more suitable for feed- 
ing in ancillary information, and the data 
can more readily be transferred over long 
distances by landline or radio. 

A weakness of the system outlined above 
is the number of trackers required, and 
attention is being given to the automation 
of this element. Two main methods are 
being pursued. One is to lock one or more 
auxiliary radar equipments sequentially on 
to selected targets for a short period and so 
automatically renew information. The other 
line of approach is to digitise the positional 
information and to effect the comparison 
between the existing stored, velocity-aided 
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target and the renewed information by 
computer techniques. If correspondence is 
within certain preselected tolerances, the 


existing information can be brought up to 
date. 

The paper concluded with references to 
improvements in brightness of analogue 
displays presented to air traffic controllers 
on cathode ray tubes. A_ system under 
development is the direct-viewing storage 
tube using a flood gun to activate the phos- 
phor, but tubes of this kind currently avail- 
able are limited to an effective display area 
of 4in and have a resolution below that of 
conventional tubes. A second development 
which shows promise in this field is the tube 
employing a very thin screen of phosphor 
which is transparent to incident light 
Such a screen would show clearly targets of 
quite low brightness in high ambient light 
conditions. Again, considerable further 
development in manufacturing technique is 
needed before a tube suitable for air traftic 
displays is available. 

A storage system which is now in use in 
some countries ts the scan-conversion tube, 
which accepts a radar video input and, after 
storing and rescanning. produces an output 
in television form. In another form of 
bright display a photographic film record of 
the radar screen is made, chemically devel- 
oped in a few seconds and projected on to a 
large screen. The addition of alpha-numeric 
information to the normal radar display 
may follow the principle of using part of the 
timebase for displaying the additional infor- 
mation, either by borrowing one or more 
complete sweeps (“ Intertrace *) or by util- 
ising the flyback period (** Interscan ”). 


COMPUTER INSTALLATIONS AND 
PROJECTS 


After the opening paper summarised 
above. Ir. C. G. H. Scholten, of N.V. 
Hollandsche Signaalapparaten, described 
and demonstrated the “ Satco” air traffic 


control system of which one version is now 
in operational use at Amsterdam airport. 
This provides dead-reckoning computations 
on a system of Cartesian co-ordinates, in 
which flight may be calculated along any 
sequence of fixed positions. Teleprinters 
are used to print the “ master record” (a 
full account of all actions performed by and 
with the computer) and serve at present as 
main input devices for all flight messages, 
basic flight plans, and corrections to them 
and clearances. Other teleprinters (without 
keyboards) automatically print the progress 
strips. Ina later phase, however, an electro- 
mechanical system will be used for display- 
ing information. The indicators may be 
built into panels on the display board, 
each panel representing one airfield or 
reporting position. A control panel in 
front of the board will enable corrections 
and clearances to be inserted by means of 


push-buttons and keys. After inserting 
corrections, the operator will press an 
“execute button. The computer will 
then change all indicators in the board 


affected by the correction. 

A paper describing an experimental elec- 
tronic data-processing system under develop- 
ment for the Ministry of Aviation, to be 
installed at the Oceanic Air Traffic Control 
Centre, Prestwick, was then presented by 
Mr. J. S. MacMullan of Ferranti, Ltd., 
whose co-authors were Messrs. J. S. Bray 
and J. A. Llewellyn. The scheme com- 
prises a central storage and data processing 
unit connected to various input and output 
units, the majority of which are lightweight 
keyboard teleprinters operating at up to 
seven characters per second. 





The central computer is a_ fixed-point 
parallel machine using transistors through- 
out. Over 80 per cent of the instructions 
available to the programmer are executed in 
less than 8 microscconds ; multiplication and 
division require 60 microseconds. Each stor- 
age unit can hold 4096 twenty-four-bit words 
and each word can hold four alphanumeric 
characters. With 100 aircraft in the experi- 
mental system, one unit will hold about 
3200 words of active data, while the other 
will hold 1600 words of background data 
and about 2000 words of programme 
Additional core units, magnetic-tape units 
or magnetic drums may be attached to the 
central computer to increase storage capacity. 

Flexibility of the peripheral organisation 
is assured by an interrupt transfer feature in 
the central computer, whereby a_ short 
sequence of stored instructions for control 
of input and output can be interpolated 
into an unrelated current programme on 
receipt of signals from a_ peripheral unit. 
This feature is also the basis of a time-sharing 
facility which enables the computer to be 
used by an independent operator for pro- 
gramme development and statistical analysis 
concurrently with air-traffic control opera- 
tions. This is possible because, although 
peak utilisation is high in the latter role, 
mean utilisation is relatively low. Additional 
units for time-shared operation include a tele- 
printer and paper-tape readers and punches. 

The objectives in the first instance are : 
(a) to eliminate from the flight progress 


display all data which are not currently of 


interest to controllers ; (6) to eliminate the 
routine manual task of initially writing out 
flight progress strips ; these will be produced 
automatically by four special teleprinters con- 
nected to the central computer. 
strips required for each flight will be printed 
approximately half an hour before the esti- 
mated time of arrival of the aircraft at the 
first reporting point in the control area. In 
order to do this, the central computer will 
receive regular time signals from an external 
source and will maintain an up-to-date 
internal record of current G.M.T.; this 
record will be referred to by the programme 
for control of strip printing. 

The following facilities will be available 
to the four controllers using the experi- 
mental system : 

(a) Selection and display of progress or 
flight, departure plan data on specified flights. 
Flights will normally be specified by the 
controller's serial number or by aircraft 
identity, but it would be possible, for example, 
to request data on all aircraft within specitied 
limits of altitude and or arrival time at a 
specified reporting point. 

(b) Insertion of clearances and re-clear- 
ances. This will be necessary on all flights in 
order to keep the stored flight progress data 
in the central computer up to date and in 
agreement with the manually amended 
flight progress display. 

(c) Notification of position reports received 
or overdue. This will be initiated automatic- 
ally by the central computer, using a pro- 
gramme in which current G.M.T. is com- 
pared with the estimated arrival time of 
each flight at the next reporting point to 
detect overdue reports. 

(d) Notification of potentially conflicting 
flight paths. A potential infringement of 
separation standards implied by the stored 
data will be detected automatically by a 
special programme in the central computer, 
and the relevant details will be displayed to 
the controller responsible. This programme 
will be initiated automatically on input of 
re-clearances and position reports, and also 
prior to output of flight progress strips. 
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Each controller will have a keyboard and 
teleprinter for sending instructions to the 
computer and a page teleprinter for receiving ~ 
output data. He will also have an experi- 
mental display which is being developed by 
the Ministry of Aviation, presenting up to 
200 characters on an_ infinite-persistence 
cathode ray tube 

Provision will be made for obtaining from 
the computer on demand all the data 
required, in punched tape form, for period- 
ical transmission by teleprinter to the 
Gander control centre. Traftic checks with 
Shannon will be similarly assisted. 

Although experiments with data links 
will be carried out in due course, the experi- 
mental system will depend in the first 
instance on manual operators, or commu- 
nicators, for the input of basic data. There 
will be four communicators, two handling 
input of flight plans, departure plans and 


actual departure times, while two will 
handle input of position reports. The 
computer programme for input of actual 


departure time will also automatically con- 
vert the stored flight plan accordingly. 

An experimental control system compris- 
ing the data-processing equipment, four 
communicators and four controllers, will be 
set up at Oceanic Centre early in 1961. The 
“open loop” performance of this system 
will initially be studied by operating it in 
parallel with the existing operational one 
it will process and interpret the same incom- 
ing traffic data, but will have no executive 
authority and will not issue re-clearances 
Later, the closed-loop performance of the 
system will be studied with simulated air- 
traffic data; controllers will issue re- 
clearances to, and receive position reports 
from, additional operators introduced to 
represent aircraft pilots. 

The final paper at the session on data 
handling was presented by Mr. R. F. Cleaver 
of Standard Telephones and Cables, Ltd., 
whose co-authors were Mr. P. Sothcott of 
the same company and Group Captain 
F. J. Robinson of the United Kingdom Au 
Traffic Service Headquarters. It described 
an automatic radio triangulation system 
operating in this country in which lines of 
bearing on an aircraft transmission § are 
automatically measured, transmitted to a 
control centre and displayed on a map with an 
overall delay of less than one second. A film 
was shown illustrating the system in use for 
directing a fighter aircraft to the nearest air- 
field in an emergency, fixes being plotted on 
the normal rt transmissions from the 
aircratt. 

In the second session an experimental 
system for automatic detection, extraction 
and encoding of search plot data from two- 
dimensional radar displays was described in 
a paper by G. L. F. Hinckley, of the Royal 
Aircraft Establishment. In this scheme 
Cartesian plot data are transmitted for remote 
use Over long distances using a single tele- 
phone circuit. Messrs. C. C. Fielding and 
J. G. Gibbs, of the Royal Radar Establish- 
ment, presented a paper on semi-automatic 
flight control using extracted radar data, 
for situations where it is doubtful whether a 
completely manual system could operate 
efficiently. Automatic and manual tracking 
were compared operationally in a contribu- 
tion by N. J. Smith and B. W. Oakley, also 
of the Royal Radar Establishment. Other 
contributors from this establishment were 
Messrs. N. J. Smith and P. F. Heggs, who 
described a method of displaying tracks and 
other information on a P.P.I. tube after 
extraction from a store ; and W. F. Ashton, 
whose paper dealt with a fixed-coil display 
system for data extraction. 
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CROSS BRACED 


The upper view is an elevation of the bridge. 


Below it are shown details of the concrete arch and of 


Details of the Parramatta River bridge at Gladesville. 
the deck structure. The lowest view shows the centering which will carry one arch rib, and will thus be moved across successively as the four ribs are built 
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Parramatta River Bridge, New South 
Wales 





Our heading illustration ts an arust’s impression of the Gladesville bridge, which is 


to be built across the Parramatta River, an arm of Sydney Harbour, for the 


Department of Main Roads of New South Wales. 
This design gave the lowest tender and was accepted as an alterna- 
British consultants and one British and one 


arch of \OOOft. 
tive to the official design in steel. 


The main span will be a concrete 


4ustralian contractor are co-operating in the scheme 


HE new bridge to be built over the 

Parramatta River, an arm of Sydney 
Harbour, will have a reinforced concrete 
arch spanning 1000ft which, it is believed. 
will be the longest single-span concrete bridge 
in the world. The arch will be constructed 
as four parallel ribs, each consisting of a 
box-section 20ft in width and varying in 
depth from 12ft at the crown to 23ft 6in at 
the springing. The ribs will be precast in 
pieces weighing approximately 50 tons, taken 
to the site and set upon centering, and joined 
with in-situ concrete. Details of this form 
of construction can be seen in the drawings 
on the opposite page. 

In order to ensure that, on completion, the 
arch profile is undistorted, provision will be 
made for jacking at the two points of contra- 
flexure in the arch, to compensate for the 
combined effects of shrinkage, creep and 
elastic compression of the concrete. This 
will be done by operating groups of ** Freyssi”’ 
flat-jacks, cast into two special diaphragms 
in each rib. These diaphragms will each 
contain fifty-two groups of three flat-jacks 
in series, Which will initially be inflated with 
hydraulic fluid at a pressure of 2000 Ib per 
square inch, producing a movement of lin 
in each jack. The hydraulic fluid will then 
be replaced with cement grout, this operation 
being carried out in one jack at a time. 

The total jacking movement in each rib 
will be of the order of 6in and, since at this 
stage only part of the shrinkage and a 
negligible amount of creep will have taken 
place, the profile of the arch will be slightly 
above the final level. This will facilitate the 
removal of the centering. 

On completion, the ribs will be made to 
act as one arch by means of transversely 
prestressed diaphragms. The working stress 
in the concrete arch, under the combined 
effects of bending and direct thrust, will not 
exceed 2250 Ib per square inch. The strength 
of the concrete will be 6000 Ib per square inch 
on works cubes tested at twenty-eight days. 


[he arch abutments will be of mass 
concrete keyed into the sandstone forming 
the banks of the river. Access into these 
abutments will be provided from which the 
interior of each rib will be accessible for 
inspection and maintenance of services. 

During the construction of each rib the 
precast units will be supported on steel 
centering designed to exploit fully the 
repetitive nature of the work. Apart from 
the structure at mid span extending the full 
width of the bridge to be used for lateral 
transportation of the units the centering will 
consist above water level of a steel structure 
capable of supporting one rib only at a 
time. This structure will be moved succes- 
sively to each of the four rib positions. 

Except for a 220ft navigation span of mild 
steel lattice girder construction the main 
longitudinal beams will be 36in by 164in 
universal beams in high tensile steel to B.S. 
548 which are the strongest standard sections 
available. These have been rolled in the 
United Kingdom by Dorman Long and 
Co., Ltd., and shipped to the site. They 
will be used in spans varying up to 60ft, the 
spans having been selected to make full use 
of the bending strength of the beams, which 
will be spaced at 18ft centres. To the lower 
flange of these main beams will be attached 
lateral 8in by 6in beams in mild steel which 
will project on both sides of the structure to 
support working platforms. These lateral 
beams will also support longitudinal rails 
located between the main beams on which 
will run a specially equipped trolley for 
conveying units to their final location and 
for jacking them to the exact line and level 
required. The precast units will be sup- 
ported on blocks mounted on the upper 
flanges of the longitudinal beams, the thick- 
ness of each block being predetermined to 
allow for the curvature of the arch soffit 
along each length of universal beam, and 
also for the calculated deflection of the 
beams under full loading. 


Ot 


Tubular steel columns varying from 361n 
to 60in in diameter will be used to support 
the longitudinal beams and these will be at 
IXft centres at the top, increasing to 21ft 
centres at the base. Lateral stability will be 
provided by mild steel wind bracing whilst 
longitudinally the columns will be prevented 
from overturning by the longitudinal beams 
which will extend continuously from the 
arch springing. 

The structure at mid span will comprise 
two sets of five columns extending across the 
width of the bridge and projecting as canti- 
levers on one side and supporting lateral 
beams at the level of the arch socket. These 
beams will support the ends of the adjacent 
longitudinal spans and will also support 
rails on which another specially constructed 
trolley will run. 

Above the cantilever projection will be 
mounted a 50-ton winch which will litt 
precast units vertically from river barges, 
and will lower them on to the laterally 
moving trolley. This will then be moved to 
the line of the rib under construction where 
the unit will be picked up by the longitudinal 
trolley and lowered around the arch profile 
to its final location. 

On completion of each rib, the centering, 
which will have been freed by the operation 
of the ‘* Freyssi”’ jacks, will be moved in 
two sections, each about S500ft long, to the 
next rib position. This will involve the 
simultaneous operation of winches at each 
pilecap, at the crown and at the springing 
of the arch, to move the interconnected 
beams, columns and bracings on each side of 
the crown. 

The bridge deck structure will be supported 
on slim prestressed concrete columns, 1J0ft 
by 2ft in section, arranged in pairs and 
designed to accommodate expansion and 
contraction by flexing and so obviate the 
need for roller bearings at the column heads. 
Over the arch the columns will be supported 
on the diaphragms connecting the ribs and 
on shore by reinforced concrete foundations 
carried down to the rock. 

The deck will terminate in reinforced 
concrete box abutments, to which it will be 
anchored. It will also be anchored to the 
crown of the arch and there will be expansion 
joints midway between the crown and the 
abutments. 

The deck structure will consist of eight 
precast prestressed concrete beams in each 
span set upon reinforced concrete crossheads 
mounted on the columns. The deck will be 
completed by an in-situ concrete slab, heavily 
reinforced over the junction between spans 
to give continuity under live loads. The 
deck will have sixteen spans of 100ft and a 
central section of 300ft supported directly on 
the crown of the arch. 

The carriageway width will be 72ft and 
two footpaths, each 6it in width, will be 
provided. The maximum road gradient will 
be 6 per cent. The deck loading used in the 
design was the standard loading adopted by 
the road department, which in general 
terms is rather less than the standard loading 
used in the U.K. 

The bridge is to be constructed for the 
Department of Main Roads, New South 
Wales, who originally invited tenders for 
either the official design, a multi-span steel 
cantilevered bridge, or for other competitive 
designs. Reed and Mallik, Ltd., of Great 
Britain, in partnership with Stuart Bros. 
Pty., Ltd., of Sydney, submitted the lowest 
tender, based on a design by G. Maunsell and 
Partners, of London and Melbourne, and 
their tender was accepted. 

Constructional work is about to be com- 
menced and the bridge is expected to be 
completed by 1962. 
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HE second paper read on the afternoon 
of Wednesday, March 23, was : 
RESEARCH  SUB- 


AN OCEANOGRAPHIC 
FOR OPERATION 


MARINE OF ALUMINIUM 

1O 1§.000ft 
Roperr C. DEHART, 
KISSINGER, JNR 


JNR., 
RALPH 


By Fowarp WENK 
Poitie MANpet, and 
SYNOPSIS 
Design Analysis of an oceanographic research sub- 
marine has been completed which indicates the 
feasibility of operating to depths of the order of 
15,000ft for manned exploration at the very bottom 
of about 60 per cent of the ocean areas of the world 
This performance represents a quantum jump in 
depth capabilities over the relatively shallow limita 
tions of present combat submarines, and may thus 
lay the groundwork for future extension of depth 

ranges 

The paper describes the performance required for 
research missions, the basis for structural design 
featuring the use of high strength aluminium alloys 
in the hull, details of internal arrangements, modular 
power and propulsion capsule, ballast 
systems, manoeuvring and control, buoyancy and 
stability, and mechanical auxiliaries. Results are 
summarised from initial tests of both structural and 


concepts 


hydrodynamic models 


DISCUSSION 


Mr. J. F. Starks. R.C.N.C.: I would first 
say how welcome are contributions to our 
Proceedings from the other side of the 
Atlantic 

One of the most interesting points made in 
the paper is the increase in buoyancy due to 
the increased density of sea water at depth. 
Referring to the factor of safety of 1-4, the 
authors mention that this figure is com- 
parable with that of commercial aircraft 
1 would have thought that the life of twenty 
years specified for the * Aluminaut ” was 
rather greater than that of an aircraft. I 
agree that the factor of 1-4 is adequate 
when the boat is new, but recommend recon- 
sideration of this figure or the operating 
depth during the life of the craft. My fore- 
cast 1s that progressive reduction of operat- 
ing depth will result, and that after each 
major refit which involves parting of the 
hull, an unmanned dive will be carried out. 

It is pleasing that the tests for strength 
were made a fairly large number of times. 


Ihe importance of so doing cannot be over- 


estimated. Were the fatigue tests on 
material and the repeated deep dives by the 
model carried out in the all-round presence 
of sea water, and do the authors consider 
this to be important from the standpoint of 
corrosion fatigue ? 

Could some additional data be given on 
how the bonded joints are made and cured 
during construction and after refits, and 
does the repeated application of the curing 
temperature affect the properties of the 
aluminium or cause any distortion 

How is it proposed to check the strength 
of the cured joints in the craft itself ? One 
immediately thinks of an internal pressure. 
If this is contemplated, what pressure is 
visualised ? Further, having made _ these 
joints, how are the sections to be separated 
when the craft 1s refitted ? 

Turning to the equipment described in the 
paper, consideration was given to an arrange- 


ment permitting jettisoning all or part of 


the battery if necessary. It is not surprising 
that the effect on stability prevented this, and 
} suggest that the designers consider mount- 
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ing some of the cells on a platform so that 
they can be moved forward and aft to help 
trimming. It might be better to move a big 
weight rather than pump thousands of 
gallons of water. 

The point is made that high-pressure ai 
is completely eliminated from inside the 
boat, and yet the oxygen cylinders are 
inside. Is there not a good case for locating 
the oxygen cylinders also outside the boat ? 

Mr. Wenk (in reply): With regard to 
separating the sections of the hull, this 
would have to be done on very rare occa- 
sions, unless serious damage has occurred, 
in which case we would be separating both 
parts of the section. It can be done, but we 
do not expect it to be done often. 

As to putting the hull together, when the 
bonded joint is formed the surfaces are 
sprayed and the two safety bonds brought to- 
gether at a temperature of about 275 deg. Fah. 
Chis particular aluminium alloy loses strength 
at about 300 deg. and during the bonding it 
is necessary to limit the temperature to 275 
deg. or 265 deg. 

We were perturbed about fatigue in the 
presence of sea water, but the design is very 
carefully proportioned so that tension occurs 
nowhere, and the body is exclusively in 
compression. As to the suggestion to move 
the battery cells in order to trim the boat, 
it would be difficult to do that. Concerning 
the suggestion to locate the oxygen cylinders 
outside the boat, our decision may not have 
been wise. But what happens when there 
is an accident and the crew struggle to make 
repairs, and they want a sufficient supply of 
oxygen inside ? 

Mr. R. H. Richards, R.C.N.C.: My first 
question is on hull penetrations for the very 
great pressures involved. How are they to 
be arranged, for the electric cables, and 
also for the steel release cables operating 
the lead drop-keel ? 

The next question concerns the bolting 
arrangements, details of which are not given 
It seems possible that important concentra- 
tions may occur around bolt holes, because 
Fig. 5 in the paper indicates that the stresses 
are high on the inside, in way of the frames. 
Also, on the question of jointing, it is 
presumed that extrusion of the bonding 
material does not occur under the very high 
compression at great depths. With regard 
to general hull strength, collapse by shell 
yield is stated to be 21,000ft, using a yield 
stress of 60,000 lb per square inch. Yet 
Fig. 5 shows, at 21,000ft. a mean circum- 
ferential stress midway between frames of 
76,000 Ib per square inch, and in Table V, 
summarising structural model tests, two 
collapses are given as failing by general 
instability it is thought that this could 
have been shell yield which then precipitated 
general instability because of the high 
energies involved. 

Mr. Wenk (in reply): With regard to 
hull penetrations, we went to extreme 
measures to avoid them. There are virtually 
no Openings in the cylindrical shell, they are 
all in the spherical shell. This particular 
detail has already been worked out and 
tested, and has withstood the pressures with 
no trouble at all. It is to be checked by a 
further model test, as described in the paper. 
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Also the arrangement for releasing the steel 
cables has been worked out. 

Concerning extrusion of bonding material, 
tests have been made and if the material is 
properly bonded it does not extrude. Per- 
haps the position with regard to yield 
Strength needs further elaboration. It is 
true that the yield strength of the material 
is 60,000 Ib per square inch. When that 
material is in a bi-axial field, as in a cylinder, 
yield does not occur until the stresses are 
14 per cent higher. As to collapse depth. 
the yield begins at about 19.700ft, but the 
collapse depth ts 21,000ft. 

Mr. L. J. Rydill, R.C.N.C.: When 
**Aluminaut ” has successfully completed 
her test dive, her importance as a vehicle 
for oceanographic research will depend on 
features such as speed, manceuvrability and 
controllability. I get the impression that 
these have not received so thorough an 
investigation as that of pressure hull strength 

Our knowledge of the way in which 
circular cylindrical pressure hulls fail due 
to the local collapse of the shell plating is 
compounded of the results of theoretical 
and empirical investigations into the strength 
of thin shells. Is it valid to apply these results 
to the very thick shell of * Aluminaut” ” 
The ad hoc experiments on models of het 
hull will, of course, demonstrate that no 
gross errors are likely to arise from this 
extrapolation, but it appears possible that 
the authors’ assumption of complete fixity 
at the ends of each bay—and the associated 
deduction that the elastic stresses in the shell 
never become tensile--may become invalid 
once yield is initiated on the inner surface 
of the shell. 

Bearing in mind that ** Aluminaut” is 
bounded at its ends by two hemispherical 
domes which are far less stiff radially than 
the transverse bulkheads in conventional 
submarines, what is her compartment 
length ? Again, is it valid to apply theories 
developed for thin shells to the overall 
collapse of the thick pressure hull of 
* Aluminaut ~ ? 

[he authors have generally avoided stress 
concentrations around pressure hull pene- 
trations such as hatches, but since they have 
included two viewing ports in the forward 
dome it is relevant to ask what stress con- 
centrations occur around these, and how 
their effect on the fatigue strength of the 
hull is to be evaluated. 

Although a major advance on the perform- 
ance of the bathyscaphe type of vessel, 
** Aluminaut’s ” speed range of O to just 
under 5 knots is likely to be an important 
limitation on her usefulness for oceano- 
graphic research. I am surprised that the 
authors have not aimed at better streamlin- 
ing with a view to improving both speed 
and endurance. 

| consider that the after hydroplanes will 
be of relatively little use for depth control 
and depth changing for it is known that 
forward hydroplanes are essential for satis- 
factory submerged control at low speeds, 
because the after hydroplanes are either 
ineffective or actually give an opposite effect 
on the boat to that desired. Recently we 
have been able to explain this, using the 
concept of the effective centre of pressure 
the point defined by the ratio of the total 
moment (hydrostatic plus hydrodynamic) on 
the submarine due to change of trim to the 
associated total force (hydrodynamic only). 
At relatively high speeds this point is close 
to the hydrodynamic centre of pressure 
(defined by the ratio of the hydrodynamic 
moment to the hydrodynamic force and 
usually just forward of amidships), but as 
speed is reduced it moves aft, due to the 
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increasing importance of the hydrostatic 
moment in opposing change of trim. At 
some speed, known as the critical speed, the 
effective centre of pressure will coincide 
with the position of the after hydroplanes. 
and operation of these hydroplanes will then 
cause change of trim, but no change of 
depth. Below this critical speed the effective 
centre of pressure is abaft the after hydro- 
planes and their operation will cause change 
of depth in the “wrong” direction. For 
speeds in the vicinity of the critical 
speed depth control and changing will be 
sluggish. 

| have estimated that the critical speed in 
*Aluminaut ” will be of the order of 24 
knots, and it appears inescapable that she 
will respond sluggishly to the use of after 
hydroplanes over the whole of the speed 
range. Clearly there is a need for compre- 
hensive model basin experiments into the 
hydrodynamic features of ** Aluminaut.” 

Phe ideal solution would be to replace the 
after hydroplanes by forward hydroplanes 
sited as far forward as practicable. Addi- 
tionally, to improve depth changing, the 
internal trim tanks could be increased in 
size to allow, say, up to about 500 1b of 
water to be moved as necessary to put a 
trim angle on the boat. 

1 am not convinced that a fixed pitch 
vertical propeller will, in practice, give the 
vernier control of depth envisaged by the 
authors. For this purpose a variable pitch 
propeller would be better, the direction of 
rotation of which could be kept constant 
and whose thrust could be varied and 
reversed as required by changing pitch. 

Mr. Wenk (in reply) : Concerning further 
hydrodynamic tests, this project is not a 
matter for the U.S. Navy, but a commercial 
undertaking which spends many _ dollars 
every time this work is done. I think they 
deserve real credit for indicating what one 
should look for in oceanographic research. 
But that is the reason why we have not been 
able to run all the hydrodynamic tests we 
should have liked. When we studied such 
tests with a view to making, possibly, some 
changes in design, we were convinced that 
a full-scale test would be no more expensive. 

The vertical propeller is a simple device 
mainly for maintaining depth. 

As to having hydroplanes at the bow in 
addition to or instead of those at the stern, 
this was widely discussed with submarine 
operators, and there was agreement that 
the same results could be achieved with 
hydroplanes at the stern as at the bow. 

Mr. M. F. Gunning : This concept is an 
enormous advance on the _ bathyscaphe. 
One reads of difficulties in handling the 
petrol, of precautions that have to be taken, 
the trimming difficulties caused by the 
compression of the petrol at great depths, 
by variations in the temperature of the 
sea water, and the freezing that occurs when 
the petrol is decompressed on the way back 
to the surface. The “* Aluminaut”’ concept 
is more sound, quite apart from some more 
directly apparent advantages, such as greater 
speed, radius of action, habitability, &c. 

All this is made possible by the use of 
aluminium. The designer of conventional 
submarines is allergic to the use of this 
material ; he deals with thin shells under 
compression, liable to collapse, and he 
requires a material with a high Young's 
Modulus ; also he is worried by loss of 
buoyancy at what he calls great depths. All 
this takes on a different aspect at the depths 
we are dealing with here. The thickness of 
the shell is now so great that collapse is 
practically out of the question; loss of 
buoyancy is in a way a constant factor, 
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independent of the diving depth. On the 
other hand, the gain in buoyancy due to the 
compression of the water continues to 
increase with the depth and, unexpectedly, at 
a certain stage turns the loss of buoyancy 
into gain. 

1 am impressed by the importance ot 
seaworthiness at the surface. The ship has 
to be towed into the open sea and boarded 
there ; after the dive, the crew have to be 
taken off, and the ship towed back to base 
A reserve buoyancy of 2 per cent, instead of 
the usual 20 per cent, seems very low indeed. 
Also the dome or hatch is very near the 
surface, so that perhaps some 
conning tower or “ sail”’ should be fitted. 
The outside ballast tanks could be increased 
in size for little extra weight, say, less than 
20 per cent of the existing weight margin. 
Incidentally, this would allow the sections ot 
the craft to be bolted together, a construction 
which, from the technical point of view, may 
not be superior to the bonded joint proposed 
by the authors, but might have a psycho- 
logical appeal to the crew. Incidentally, how 
would the bonded joints behave under shock ” 
Under those circumstances there can be no 
guarantee that no tensile stresses will occur. 

One wonders why the high-pressure bilge 
pump is not further employed as trimming 
pump in conjunction with a very small 
auxiliary ballast tank. Even a capacity of a 
few hundred pounds would greatly facilitate 
the operation of the vessel. 

Why have no ordinary submerged model 
tests been made to assess resistance and 
manceuvrability ; what formule were used to 
determine the stresses and deformation of the 
hull, and what kind of stuffing-box is used 
to take the wire supporting the emergency 
ballast through the pressure hull ? 

Mr. Brooks : I will restrict my remarks to 
the subject of manceuvring on the sea bed. 

During the last war | had experience with a 
vessel of a similar type, which we were to 
operate on the sea bed. On first attempting 
it, the vessel went into a fissure on the sea 
bed and came up at an acute angle. We 
modified the vehicle with four hydroplanes, 
as now suggested, and the craft was able to 
proceed over the sea bed, following the 
contours and rocks more easily. The 
incorporation of an echo sounder which not 
only transmitted downwards but also for- 
wards was of great assistance. 

Mr. Wenk (in reply): Perhaps | should 
clarify the matter of assembling the boat. 
The aluminium sections will be joined both 
by bolting and bonding. In any event, the 
philosophy we have adopted follows that 
reasoning. In the first instance we had to 
get rid of the idea that the joint would be as 
strong as the parent metal; we had to 
consider joints made other than by welding. 
We realise that in this design all the elements 
will be in compression ; the models have all 
the elements put together with grease ; they 
are simply held together until the pressure is 
applied, and once it is applied they are 
stabilised by the pressure. 1 quite agree 
that it would be wrong to depend on the 
bonding alone. 

It is true that we have not much reserve 
buoyancy. The question of providing some 
kind of additional conning tower has been 
considered to preserve the dryness of the 
crew when getting on and off the boat. We 
have not looked at the matter of increasing 
the size of the outside ballast tanks. But 


perhaps we shall improve the service per- 
formance. 

The use of bow hydroplanes may eventually 
develop. Maybe, with the boat getting into 
construction, others will make some tests. 
Spring meeting was resumed on 


The 


kind of 
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Thursday morning, March 24, with Mr 
James Turnbull in the chair, and the presen- 
tation of : 


METHANE TRANSPORTATION BY SEA 


By E. C. B. Coriett, M.A., Ph.D., 
J. F. LeATHARD, B.Sc., Ph.D 


SYNOPSIS 


and 


The paper records the physical properties of 


natural gases and gives flow diagrams of three 
methods of liquefaction. General considerations of 
ship design are considered, touching upon questions 
of boil off, structure, piping, loading and discharging, 
while another section deals with safety related to 
ship structure, tank structure, free surface and 
retarded boiling. Particular attention is paid to iank 
design such as shape and suitable constructional 
materials, followed by notes upon insulation. The 
paper concludes with a design study of a 10,000-ton 

methane tanker ‘ 


Disc USSION 


Mr. L. W. Jefferson, B.Eng.: The mayor 
problem in producing a ship of this kind 1s 
the design, arrangement and construction of 
the internal tanks to carry the methane, and 
great pains have been taken to derive scant- 
lings for the tanks to withstand the complex 
system of loading, and in the particulars 
given the authors estimate a total weight of 
1400 tons for the cylindrical aluminium 
tanks in a ship to carry 10,000 tons of 
methane. I have compared this weight 
figure with others derived in another study, 
and there is close agreement. 

Although a working or design stress of 
34 tons per square inch is the basis of the 
NP 5,6 aluminium alloy, in the one case | 
have mentioned the dynamic loads have 
been taken into account in calculating the 
Stresses, whereas the authors of this papet 
State that the acceleration loads can be 
neglected ; presumably they are assumed to 
be allowed for by the factor of safety. It 
would be interesting if the authors would 
comment on the acceleration loads. 

It is worth mentioning that the small tank 
illustrated in Fig. 6 in the paper is by no 
means comparable in scantlings with the 
large tanks, of up to about 70ft diameter. 
which would be required for the 10,000-ton 
methane tanker which they illustrate. The 
weight of those large tanks would be perhaps 
230 tons in aluminium and anything up to 
480 tons in nickel steel. The prospect of 
lifting such targe tanks out of a ship for 
inspection, especially taking into account 
the dismantling of the adjoining structure, 
appals me, and it is hoped that the possible 
alternative of removing part of the insulation 
for this necessary inspection would be 
acceptable. 

In discussing the shapes of tanks the 
authors mention the advantage in capacity 
of the rectangular tank, and explain that 
that could be largely countered by using a 
multiplicity of small tanks, probably cylin- 
drical. A further possible advantage of the 
rectangular shape tank is that it would lend 
itself to prefabrication by more or less con- 
ventional methods ; and as the tanks would 
probably have to be built on the berth at the 
same time as the structure of the ship, this 
may be of some importance. Against the 
rectangular tank is its greater surface area 
per unit volume. On the grounds of stability, 
an estimate seems to show that the difference 
between the rectangular and circular tank 
arrangements would not be sufficiently great 
to be critical. 

One presumes that the choice of material 
as between aluminium alloy and an austenitic 
or nickel steel must be based largely on cost, 
and ease of fabrication. Although the 
characteristics of aluminium, which seems 
to be the material favoured for this applica- 
tion at the moment, are fairly well known, it 
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is rather difficult to obtain accurate equival- 
ent information about some of the nickel 
Steels now recommended. 

Figures are given in Table IV of the paper 
for typical properties of aluminium plate con- 
taining 5 per cent magnesium. It may be 
worth mentioning that these figures refer 
to plate of din thickness. The thicknesses 
to be used in this case would be up to I~] +4in, 
and the mechanical properties for the 
material in such thicknesses would be some- 
thing like 19 tons per square inch ultimate 
tensile stress, and 9-10 tons per square inch 
for proof stress, which are lower than the 
figures given by the authors, and the elonga- 
tion would be about 20 per cent higher than 
they mention. 

Mr. Knud E. Hansen : Of greatest interest 
for a successful design is the right purpose. 
It seems to me that the goal is to transport 
the gas at the lowest possible price, consistent 
with safety. This means that, taking account 
of running costs, the design giving the 
smallest cost of ship per unit of gas carried 
must be the most advantageous. 

Ihe author's aim, in design, has been that 
the space containing the tanks in a normal 
hull form should be as large as possible to 
permit of maximum tank capacity. I would 
ask if unorthodox ship forms have been 
considered. From investigations of different 
hull designs we have found that one with 
spherical tanks projecting well above the 
deck level in a special hull form gives the 
best solution for gas transportation. The 
space utilisation efficiency in the midship 
section with cylindrical tanks, including 
make-up tanks, is given in the paper as 0-48. 
In our design with spherical tanks this value 
is about 0-80, no make-up tanks _ being 


required. 
Another factor in the evaluation of the 


different designs is the number of tanks 
When using spherical tanks the number 
required for any ship can be taken as five ; 
thus the number of valves, pumps, pipelines. 
&c., can be kept to a minimum. 

We have not found that spherical tanks. 
whilst offering the most symmetrical struc- 
tural arrangement, incur excessive practical 
design disadvantages. The design and con- 
struction is relatively simple and do not 
necessitate double-skinned hulls to obtain 
adequate transverse section modulus, as in 
the cylindrical tank design. 

The special hull form we apply in the 
design for spherical tanks has a relatively 
large beam at the waterline. This form has 
many advantages. For example, it gives 
adequate stability in all conditions, even with 
spherical tanks projecting nearly half thei 
diameter above the upper deck level. Also 
the weight of the liquid under any condition 
of filling the spherical tanks is suspended 
in the centre of the tanks, so that there is 
no risk from slack tanks due to boiling-off. 

In respect of the structural arrangement. 
by reason of the smaller breadth of the 
bottom flange the unbalanced nature of the 
midship section for a normal hull form is 
avoided. In the space between the gas tanks, 
U-shaped tanks are fitted, giving adequate 
transverse strength combined with a con- 
siderable capacity for oil and water, so that 
nearly all the space is utilised 

The supports for the spherical tanks can 
be arranged along the equator line, corre- 
sponding to a design developed in connec- 
tion with Professor Hannemann, eliminating 
any bending forces on the shells. The sup- 
port terminates in a continuous ring, sup- 
ported by a fixed ring. with a flexible insulat- 
ing material between the two rings. No heat 
bridges are formed, so that the heat transfer 
is minimised. The support is thus floating, 


for we have found it desirable to provide 
some flexibility to take up the ship’s deflec- 
tions, especially for the tank forward, also 
to take up acceleration forces from slamming 
which may produce a heavy boiling of the 
liquid. Values as high as 6g for the slam- 
ming have been measured ; but a value at 
least above | g may be expected. 

As mentioned in the paper, the value for 
surface area per unit volume is 23 per cent 
lower for spherical tanks than for cylindrical 
tanks and, as no stiffeners are required, the 
weight and cost of the spherical tanks must be 
smaller than for cylindrical tanks. With 
regard to insulation, it seems that the ideal 
solution must be to place insulating material 
inside the tanks. In the future I think it may 
be possible to develop a fully reliable insulat- 
ing material, but up to now I have not found 
a fully tested insulating material which fulfils 
the requirements. With outside insulation 
the tank cannot be inspected ; and outside 
insulation on the cold tank will accumulate 
moisture in the insulation if it is not absolutely 
tight. For these reasons we prefer to place 
the insulation inside the ship’s structure. 
where the insulation will dry out and no 
difficulties will arise from heat variation. If 
it is not gas-tight the insulation must be 
covered by a layer of aluminium sheets o1 
other material, forming, in the case of failure 
of the tank, a second barrier. 

It is interesting to compare the specific 
design study in the paper with a design of a 
ship carrying spherical tanks. The particulars 
are : 

Cylindrical tanks 
60011 
78ft 
S8ft 
15} knots 


12,000 b.h.p 


twin screw (turbine) 


Spherical tanks 
Length 570ft 
Breadth moulded 
Depth moulded 
Speed 

S.h.p 


93ft max 

S2tt 

7 knots 
13,000 b.h.p 
Single screw 

The speed given in the paper seems to me 
rather low for this expensive ship. Even 
with the higher speed for the spherical tank 
design and the methane installation, including 
refrigeration of the boiled-off gas, the weight 
is considerably reduced and the construction 
is far less complicated. The steel hull weight 
given for the ship with cylindrical tanks seems 
to be considerably lower than our calculations 
indicate. The hull form from the point of 
view of propulsion is favourable, as shown 
by model tests, and does not increase the 
building price. 

Mr. G. M. Boyd : I am surprised by the 
small space devoted to the selection of 
materials for this kind of work by the 
authors. We must remember that this is an 
adventure in engineering, the carrying of 
enormous quantities of liquids at tempera- 
tures as low as ~— 160 deg. Cent. In the 
information about materials little attention 
is paid to their behaviour at these low 
temperatures. There are results of the key- 
hole tests in relation to the A.S.T.M. A-353 
nickel steel. But the keyhole has a very blunt 
notch and the test gives a very poor indica- 
tion of behaviour in service. Similarly, for 
the aluminium alloy, we have the Izod values 
at room temperature. In embarking on 
projects of this kind we want to go more 
deeply into the properties of materials. 

In sub-section 4.3(6) of the paper, it is 
stated : “If the tank is not full, motion of 
the liquid inside the tank will produce 
dynamic forces at the free surface.” There 
is some evidence that the great mass of the 
liquid in the centre of a tank remains prac- 
tically stationary and there is turbulence and 
movement at the periphery. 

Lieut.-Commander (E) M. B. F. Ranken. 
R.N.: I hope it will be worth mentioning 
the major problem of supplying such a 
vessel with the large quantities of cargo. It 
requires about 6000 h.p. to produce 100 tons 
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of methane per day and from figures in the 
paper one would expect about one voyage 
per month. An output of 350 tons per day 
would require a plant of about 18,000 h.p. to 
20,000 h.p. I appreciate that the cost ot 
producing the methane is well within bounds. 
but the physical size of the plant worked out 
on that basis is very formidable, even to 
supply one ship. 

Again, to deal with liquefaction requires 
about 2000 h.p. on board the ship. I am 
rather doubtful about covering the cost of 
about 40 tons extra deadweight represented 
by the size of plant required. in view of the 
very wide temperature ranges. But it seems 
that there is to some extent a way around 
that problem. The insulation on the side of 
the ship has been mentioned. Why not also 
reduce the temperature range by about 
one-third by refrigerating the ship itself ? 
[he temperature range will be smaller and 
therefore the plant should be cheaper. | 
would have liked to have heard about the 
tests of the insulation, because surely that is 
the crux of the thing. A lot of the materials 
mentioned are liable to be inflammable 
If there is a fire on board there will be trouble 
from the classification people. 

Dr. W. Muckle : I would put in a plea 
for rectangular tanks. In this type of ship 
the stowed weight is so high and it seems to 
need so many cubic feet per ton that I would 
think that to get the maximum cubic capacity 
in the tanks is a most essential feature. 

In connection with the insulation of the 
tanks, it would seem that the internal insula- 
tion system would have some advantages. 
With internal insulation, presumably, the 
structure of the tank is not reduced to a very 
low temperature. That would give benefit 
in respect of the thermal expansion effects 
and, from the point of view of the type of 
construction material used, to give good 
properties at low temperatures, which is 
essential. 

Also there is the question of the choice of 
materials as between the steels which are 
now quite successful at low temperatures. 
and aluminium. I think it is generally 
recognised that aluminium does not show the 
notch sensitivity properties which are gener- 
ally associated with ordinary mild steel and 
therefore it seems to be suitable for this 
work, although the price is marginal between 
those of mild steel and the special steels. 

In connection with the forces generated 
and which are listed in the study of this 
problem, the authors are quite right in 
neglecting any dynamic forces which, in the 
ship, are quite small, and when the ship is 
heeled the major ones to be dealt with result 
from the dead load. 


(To be continued ) 


Telephony/Teleprinter Converter 


WHERE additional telephony channels are not 
practicable in a radiotelephone link, increased 
capacity may be obtained by the use of tele- 
A converter unit enabling an ordinary 
radiotelephone equipment to be used for tele- 
printer working has been introduced by Redifon, 


printers. 


Ltd., Broomhill Road, London, S.W.18. This 
all-transistor keyer/converter, GK.189, consists 
of independent keyer and converter sub-units 
mounted with their own power unit on a common 
chassis, which can be fitted into a cabinet or a 
standard 19in rack. The keyer transforms 
impulses from a teleprinter output into two tones 
conforming to standard frequency shifts, suitable 
for line or radio transmission. The converter 
transforms incoming two-tones into direct current 
for operation of a teleprinter. Keyer and con- 
verter operate independently and, when required, 
simultaneously. The equipment may be worked 
from a.c. mains or from 12V or 24V d.c. supplies. 
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Electrical Engineers Exhibition 


No. Il 


HE ninth Electrical Engineers (A.S.E.E.) 

exhibition was held at Earls Court last 
week. Some of the new exhibits are described 
here. 


BRUSH ELECTRICAL ENGINEERING COMPANY, 
LTp. 

Static equipment for automatic voltage 
control by the Brush “ Rectifex”’ system 
was shown by Brush Electrical Engineering 
Company, Ltd. (a member of the Hawker 
Siddeley Group of Companies), Lough- 
borough, Leicestershire. This particular 
* Rectifex * equipment provides fully- auto- 
matic static excitation for a 2700kW, unity 
power factor, 6:°6kV, 50 cs alternator, 
which is being made for the Corporation of 
Liverpool. 

It is the largest static excitation equipment 
yet built by the company, and it illustrates 
an important potential application of tran- 
sistor and magnetic amplifier techniques to 
the control of large electrical machines. 

At the other end of the scale there was an 
exhibit demonstrating the possibilities of 
applying controlled silicon rectifiers to the 
speed control of (in this instance) a | h.p. 
d.c. motor, and of using punched tape to 
provide overall programming of such a 
control system. In _ this scheme speed 
control is effected by armature voltage 
variation through the medium of controlled 
silicon rectifiers, which are duplicated in the 
reverse direction for regenerative braking ; 
these reverse rectifiers can also be used for 
reverse Operation of the motor if required. 
Accelerating or braking armature currents 
are automatically limited to the desired 
level by a current limit circuit. The machine 
field is supplied by an auxiliary rectifier. 

The armature voltage control takes the 
form of a closed-loop servomechanism 1n 
which the speed signal from a tachogener- 
ator is compared with a reference, giving 
rise to an error signal which feeds a tran- 
sistorised control amplifier. A linear phase 
shift’ circuit controlled by the transistor 
amplifier supplies four pulse circuits which 
fire the controlled silicon rectifiers in a bi- 
phase rectifier-inverter power circuit. The 
(magnetic) amplifier and pulse circuits are 
mounted on plug-in boards so that a faulty 
board can be immediately replaced by a 
spare in the unlikely event of a failure. 


Brief Specification of Silicon Rectifier Speed Control 
System 


Speed range . 100 : | by armature control 
Load torque Constant throughout speed range 
Speed regulation Less than | per cent of top speed 
Current limit Adjustable between 75 per cent and 
150 per cent of full load. 
Regenerative deceleration at current 
limit setting by inversion. 
Controlled within regulation 
1 per cent of top speed 
Dependent on available controlled 
silicon rectifiers (at present about 
5 h.p.) 
Optional 


Braking 
Overhauling loads 


Maximum horsepower 


Reversible drives 


The speed can be controlled in two ways : 
(1) manually, via a speed setting potentio- 
meter ; (2) automatically by a programmed 
input reference voltage signal. The latter 
method lends itself ideally to programme 
control by paper tape input, the tape reading 
unit selecting the required reference voltage 
according to the information punched on 
the tape. 

A ttumber of special exhibits on this stand 
included a submersible motor designed to 
show the possibilities of using water for 
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lubricating the bearings of a motor with 
winding insulation capable of withstanding 
immersion in water, The use of class C 
insulation, suitable for temperatures of about 
600 deg. Cent., was demonstrated for high- 
temperature motors, with potential applica- 
tions in nuclear power and the steel industry. 


WESTINGHOUSE BRAKE AND SIGNAL 
COMPANY, LTD. 

Applications of “‘ Trinistors ” and silicon 
power transistors were prominent in a 
display shown by Westinghouse Brake and 
Signal Company, Ltd., 82, York Way. 
King’s Cross, London, N.1. ‘“ Trinistors ”’ 
are Westinghouse silicon controlled rectifiers 


capable of controlling several kilowatts of 
power while using only a few milliwatts of 


control power. Some of the applications 
demonstrated are mentioned below. 

In the 13kKVA a.c. regulator two “ trin- 
istors”” are connected in inverse parallel 
between the a.c. supply and the load, and the 
root mean square Output voltage is varied by 
controlling the proportion of each 
cycle for which the ‘ Trinistors * conduct. 
In this exhibit the load consisted of a number 
of tungsten lamps with a total maximum 
consumption of 10kW, built into an illutin- 
ated sign. The control unit has provision 
for the power fed to this sign to be varied 
either manually or automatically, and in 
addition incorporates an automatic current 
limiting device, which in conjunction with 
fuses affords protection against overloads. 


A S5kW controllable rectifier consists of 


two * Trinistors *’ with two silicon junction 
diodes forming a single-phase bridge rectifier, 
the d.c. output of which is varied by control- 
ling the proportion of each input half cycle 
for which the “ Trinistors ’’ conduct. 

The regulator that was shown is rated, 
in an ambient temperature of 30 deg. Cent., 
at an output current of 25A at up to 200V, 
and was demonstrated controlling the arma- 
ture voltage of a 4°8 h.p. motor. 

Alternative facilities are provided for either 
constant potential operation or manual 
control of the output voltage from zero to 
maximum, and in both cases the control 
unit in addition incorporates a _ current 
limiting device. 

A 3 h.p. motor starter was shown, consist- 
ing of two “ Trinistors * connected in inverse 
parallel between the a.c. supply and the 
motor, to function as an on-off switch. 
Suitable control circuits keep the switch 
““on” after the “ start’ button is released 
and provide fully automatic overload protec- 
tion. The exhibit demonstrated the starting 
of a 3 h.p. motor drawing 15A at full load 
and 80A at starting, and shows the effect of 
a simulated motor overload by connecting a 
low value of resistance across the motor. 

A IkW single-phase inverter embodying 
two ‘* Trinistors” to generate I1kW of a.c. 
power at 240V, 1000 c/s with a nominal 
24V, d.c. input, was shown supplying a bank 
of twelve 80W fluorescent tubes. The full- 
load efficiency of the inverter is 85 per cent, 
and the load regulation is — 5 per cent from 
open-circuit to full load. 

Similarly, in a typical SkW three-phase 
inverter the d.c. input was switched cyclic- 
ally by three ** Trinistors *’ between the outer: 
terminals of a star-connected primary wind- 
ing on a three-phase transformer, the switch- 
ing being effected by a three-phase pulse 


half 


645 


generator in conjunction with commutating 
capacitors. The unit shown delivered SkVA 
at 110V, 400 c/s with a d.c. supply of 110V 
at an efficiency of 95 per cent. 


BROOKHIRST IGRANIC, LTD. 


A new range of a.c. motor starters which 
is being introduced to cover most methods 
of starting and to include reversing control, 
was shown by Brookhirst Igranic, Ltd., 
Bedford. These starters incorporate block 
contactors and either magnetic or thermal 
overload protection, all the equipment being 
arranged for easy accessibility. Initially the 
range will be up to 30 h.p. but this will be 
extended and versions for marine service are 
being introduced. 

Another new starter seen at this exhibition 
is an air-break direct-on-line contactor 
starter for 3-3kV (Fig. 23). It is based on the 








Fig. 23—3-3kV_ direct-on-line starter—Brookhirst 


Igranic 


B.H.1. high-tension contactor No. 7423, 
A.S.T.A. tested to B.S. 775, category A4, 
mechanical duty class Il. The A.S.T.A. test 
involved making and breaking the following 
currents : fifty times at ten-second intervals 
at 0:25 p.f., 3-3kV, 600A, 900A, and 1200A. 
Tests were carried out in succession on the 
same contactor. Through fault capacity 
tests with ISOA, 3-3kV, fuses are covered by 
A.S.T.A. certificate at a prospective fault 
level of ISOMVA. The main three-phase 
busbars are A.S.T.A. certified for ISOMVA 
for three seconds. 

The “ BI-Stat” static switching system 
was represented on the B.H.I. stand by a 
working model of an installation illustrating 
the inspection, counting and segregation of 
workpieces on a multiple conveyor system. 
Typically, an arm at the end of the conveyor 
feeds each workpiece to one of two machine 
tools. If both machines are loaded, the 
workpiece is recirculated. The arm thus 
chooses, on the approach of each blank, one 
of four possible steps from any of three 
possible positions. The “ Bl-Stat” logic 
unit receives information about the positions 
of blanks and arm from magnetic-amplifier 
proximity switches, sorts them and, through 
** trigger’ and amplifier stages, drives the 
arm up or down as needed. 

The model showed the small panel space 
required by these encapsulated, static, con- 
tactless units, which need no maintenance. 





G.W.B. Furnaces, L1p 


[he exhibits shown by G.W.B. Furnaces, 
Ltd., Dudley, Worcester, included a new 
B.20 block contactor (Fig. 24) which 1s 


Fig. 24—Block contactor, 20A rating—G.W.B. 


rated at 20A a.c., and measures 34in by 34in 
by 3in overall. It may be mounted and 
operated in any position. All contacts are 
double-break and the main contacts are 
of special sintered material. The contact 
mechanism is separate from the magnet 
assembly. to give complete self-alignment of 
all moving parts. Moving contacts are 
captive in the contact carriers to facilitate 
removal and maintenance; the auxiliary 
contacts can be easily changed from “ nor- 
mally open” to “normally closed.” Pro- 
vision is made for fitting two extra auxiliary 


contacts and two contactors may be supplied 


mechanically and electrically interlocked, 
mounted either horizontally or vertically. 
When the solenoid is energised, the moving 
magnet ts attracted to the fixed magnet. The 
contact tappets ride on the moving magnet 
and, in turn, operate the contacts. When the 
solenoid is de-energised. the four main 
pillar springs return the moving magnet to 
its original position which simultaneously 
returns the contacts to their normal position. 
SIMMONS, LTD. 


HARMER AND 


approach to automatic battery 
charging -in which the process ts controlled 
by the gassing of the battery—is_ being 
developed by Harmer and Simmons, Ltd., 
Roebuck Road. Hainault, Essex. It is based 
on the “Catylator” (THE ENGINEER, 
February 6, page 359), a small self-contained 
unit which ts fitted by a screwed adaptor into 
the filler aperture of the battery and contains 
a catalyst (palladium) : the gases generated 
in the battery are combined by this catalyst 
to form steam which condenses on the inner 
surface of the “ Catylator ~ and drips back 
into the battery, thus preventing corrosive 
emissions and loss of water by gassing. 
Energy is generated by the recombination of 
the hydrogen and oxygen and appears as 
heat. This energy is a direct measure of the 
rate of recombination. By fitting a tempera- 
ture sensitive element in contact with the 
‘Catylator ” it is therefore possible to use 
the gassing to control the output of a battery 
charger and the company is developing a 
system of control based on this principle. 

It is known as the “ Cyclocat”™ and it 
works as follows. At the start of a charging 
cycle below the gassing voltage the charging 
current is limited by the battery characteris- 
tics and the designed maximum output from 
the charger; this maximum is fixed by 


\ new 


economic considerations and the time avail- 
able to complete the charge. When gassing 
begins the temperature rise in the * Caty- 
lator (which takes account of the battery 
electrolyte temperature as well as the recom- 
bination energy) assumes control of the 
charging current and regulates it until the 
end of the charge. At that point most of 
the charging current will be spent in electro- 
lysing water and the energy will appear as 
heat resulting from recombination in the 
* Catylator.” By suitable design of the 
* Catylator’’ and temperature — sensing 
element, it is proposed to predetermine the 
final charging rate and to limit the maximum 
temperature rise under any ambient or charge 
conditions. At that point the charge can be 
ended by a current-sensitive relay. 

Each cell is fitted with a ** Catylator,” 
and one or more of the “ Catylators” is 
fitted with a thermistor, the resistance of 
which varies inversely with temperature. 
The thermistor is connected in series with 
the control input terminals of a ** Cycloc ~ 
charger, across a d.c. reference supply. The 
output from the charger output voltage then 
varies inversely with the control current and 
the ** Catylator *’ temperature. 

In the first practical series of tests of the 
* Cyclocat *’ method of charging, a traction 
battery was recharged at an ambient tem- 
perature of 0 deg. Cent., the voltage being 
maintained automatically at about 2-6V per 
cell during the charge. Then the battery 
was given another recharge in an ambient 
temperature of about 100 deg. Fah., without 
any other change in the conditions, and the 
voltage was maintained at about 2-3V per 
cell. In both tests after an initial limited 
constant-current state had been passed the 
characteristic of the charging current curve 
was similar to that given by the ** ampere- 
hour” relationship but with automatic 
adjustment for battery temperature. 

Another demonstration that was given by 
Harmer and Simmons, Ltd., showed a 
system that has reached the stage of com- 
mercial development. It is known as the 
** Cycloboost ” and its function is to main- 
tain a battery on load, in a fully charged 
state without allowing it to be under- 
charged or over-charged, without signifi- 
cantly raising its terminal voltage, without 
disconnecting it from the load and without 
switching between it and the load. Briefly 
the equipment consists of (i) a “* Cycloc ” 
automatic float charger, with a battery 
floated across it, which normally carries the 
load and keeps the battery charged, and 
(ii) an automatic switching system which 
connects a second * Cycloc” charger to 
each cell of the battery in turn, in a repetitive 
cycle. This second charger replaces battery 
capacity lost through peaks of high demand, 
and keeps all the cells fully charged and 
equalised. The increase in voltage (above 
the open-circuit value) needed to charge 
any one cell is small relatively to the voltage 
of the whole battery. By charging the cells 
singly, in sequence the increase in output 
voltage, in batteries of about 50V and above, 
is less than | per cent. Used in this way 
““Cycloc ’’ chargers can maintain a fully- 
smoothed output with the voltage controlled 
to within +1 per cent over the whole range 
from no-load to full-load, regardless of 
mains variations of 10 per cent in voltage 
and 24 per cent in frequency ; greater toler- 
ance to mains variations can be _ incor- 
porated if required. 

A rotary switch driven by a slow-speed 
motor controlled by a current relay connects 
the second ** Cycloc ’ charger to each cell in 
turn. This switch has gold-plated contacts 
to ensure minimum resistance. In operation, 
the first, or float, charger, normally carries 
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the load and maintains the battery charge 
as a whole but. because of its smoothing 
circuit it cannot replace capacity lost by 
brief peaks of high current demand. Such 
losses are replaced by the cell charger which 
has the normal * Cycloc” characteristic, 
that the charging current falls as cell voltage 
rises. Thus when this charger is switched 
on to a cell standing at open-circuit voltage 
there is a current surge which opens a control 
relay and stops the motor driving the rotary 
switch. Accordingly the charger stays con- 
nected to the same cell until its voltage rises 
to the fully charged value. Then the charg- 
ing current falls enough to operate the control 
relay, start the motor and move the switch 
to the next cell, where the charging process 
IS repeated. 


CROMPION PARKINSON, LID. 


Specimens from a new series of totally- 
enclosed fan-cooled a.c. motors with class-F 
insulation, and complying with B.S.2613 
were shown by Crompton Parkinson, Ltd., 
Aldwych, London, W.C.2. These motors 
have fixing dimensions in accordance with 
N.E.M.A. specification and I.E.C. recom- 
mendations. They are available in sizes up 
to 50 h.p. with temperature rise of 65 deg. 
Cent.; up to 5 h.p. the external longitudinal 
cooling fins characteristic of the larger 
motors are dispensed with. 

[Two new ranges of fractional horsepower 
motors were also shown. The first (T40 
series) covers ratings from !, 4 h.p. to 4 h-p., 
either totally-enclosed or drip-proof and 
complies generally with N.E.M.A.-48 dimen- 
sions. The second (T50 series) covers 
rating from $ h.p. to 4 h.p., in drip-proof, 
totally-enclosed or totally-enclosed — fan- 
cooled enclosures. Both series are made to 
B.S.170 for a temperature rise not exceed- 
ing 50 deg. Cent., and are specially designed 
for quiet running, oil-felt sleeve bearings 
being fitted as standard. 

A new range of moulded current trans- 
formers was also shown. They are wound 
current transformers with primary and 
secondary coils set concentrically on one 
limb of the core. The windings are moulded 
into a solid epoxy resin loaded with silica 
sand and other constituents and poured in a 
vacuum. The resin is combined with a 
hardener and the whole moulding is oven- 
cured. As well as enclosing the windings, 
the moulding is brought out to form strong 
supports for the primary terminals. The 
resin acquires a high-gloss surface finish in 
manufacture which, with the moulding’s 
smooth contours, is highly resistant to dust 
accumulation and to corrosive atmospheres. 
The nominal rating in air of the CDS unit 1s 
11kV. It has a one-minute withstand level 
of 45kV and an impulse withstand level of 
75kV. Standard primary current ratings 
are from 10A to 300A. Overcurrent ratings 
are up to 320 times normal for half-second up 
to 48,000A. Tests have shown that ultimate 
breakdown occurs by external flashover along 
the surface of the moulding and not by 
puncture of the insulation. 


BRUNT VARIABLE SPEED Motors, Lip. 


The plaque awarded by the exhibition 
organisers for the best industrial exhibit, 
was presented to Brunt Variable Speed 
Motors, Ltd., Chadderton, Oldham, Lancs. 
It may be recalled that in 1958 the Brunt 
variable-speed motor was awarded gold 
medal at Brussels and the premier award 
at the Paris exhibition. 

The Brunt variable-speed motor consists 
of two single-phase repulsion motors with 
their armatures mounted in tandem on the 
same shaft and in the same frame. Both 
armatures are electrically independent, and 














have separate commutators, and short circuit- 
ing brush assemblies. Each armature has 
separate field windings which can be excited 
from single-phase, two-phase or three-phase 
supplies. Speed control and reversal of 
rotation are effected by rotating both sets of 
brushes relatively to the field windings in 
the stator. This movement of the brush- 
gear can be done manually by means of a 
handwheel or through a simple servo system 
with electronic control. There is no direct 
electrical connection between the mains 
supply and the armature. 

The armatures are of closed-slot construc- 
tion and the shaft runs in ball and roller 
bearings. The two sets of brushgear are 
mounted, one at each end of the motor, on 
a spur wheel with a pinion drive operated 
by a single shaft and handwheel. A cooling 
fan is fitted on the main shaft between the 
two armatures. The connections for the 
field windings are brought out to a terminal 
box integral with the casing, and a simple 
system of links enables the connections to 
be made suitable for single-phase, two- 
phase or three-phase supplies. 

Continuously variable speeds from 0 to 
6000 r.p.m. can be obtained, with the ratings 
of 2h.p., Sh.p., and 8h.p. at present avail- 
able, and larger sizes are being developed. 


LANCASHIRE DyYNAMO ELECTRONIC 
Propucts, LTp. 


New resistance welding controls, series 
““CWRI,” mounted in a small sheet-steel 
floor-mounted cubicle, were shown by Lanca- 
shire Dynamo Electronic Products, Ltd., 
Rugely, Staffs. A variety of alternative 
control characteristics can be obtained from 
the various interchangeable sub-units that are 
available. They include synchronous and 
non-synchronous timers for spot, seam and 
pulsation welding ; and automatic r.m.s. 
current regulation and synchronous and 
non-synchronous variable slope controls. The 
range of non-synchronous timers is covered 
by nine different models, each of which can 
be used in conjunction with the automatic 
current regulator. The basic time ranges are 
from 0-1 toten seconds. Synchronous timing 
controls are based on ranges of one to forty- 
nine cycles in one-cycle steps. All models 








Fig. 25—‘* CRW1 ”’ welding control equipment— 
Lancashire Dynamo 
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have a heat control range of 30: 1. 

The cubicle occupies a floor space of 
2 square feet, the removable side panel 
(Fig. 25) and the withdrawable sub-unit 
assemblies giving easy accessibility. Replace- 
able printed-circuit plug-in sub-units simplify 
maintenance. The ignitron contactor, its 
auxiliary equipment and the wiring loom are 
common to all models. 

Other new developments exhibited by this 
company included one-way shear register 
and edge register control equipments. 


EVERETT EDGCUMBE AND Co., LTD. 

A live-line indicator known as “ Metrac,”’ 
was shown by Everett Edgcumbe and Co., 
Ltd., Colindeep Lane, London, N.W.9. 
This company makes the indicator under 
licence, the development work having been 
done in the research laboratories of the 
Central Electricity Generating Board. 

““Metrac”’ indicators are designed to 
comply with the safety rules of British 





Fig. 26—** Metrac ”’ live-line indicator—Everett 
Edgcumbe 


electricity supply authorities, which require 
that before any high-voltage apparatus may 
be worked upon, it shall be completely 
isolated at all points of supply and, where 
practicable, be checked by means of an 
approved voltage indicator to verify that the 
circuit is not “‘ live.” Preferably, the type of 
indicator used should not require contact 
with the high-voltage source. Two main 
types of ** Metrac”’ indicators which comply 
with this requirement have been developed 
and approved by the Central Electricity 
Generating Board for use on their systems. 
One is specifically for use on overhead power 
lines and the other for use at the spouts of 
draw-out or drop-down metal-clad switch- 
gear and in both an identical indication is 
given, namely, either that the electrical 
apparatus is safe to earth or that it is alive 
(Fig. 26). The ‘* Metrac” is a compact 
instrument weighing less than 2 lb and 
capable of being held in and operated with 
one hand. 

The approval given by the Central Elec- 
tricity Generating Board applies initially to 
those ranges of voltage with which they are 
primarily concerned, namely, 33kV to 275kV 
for overhead line types, and 22kV to 66kV 
tor metal-clad switchgear. ‘* Metrac ”’ indica- 
tors for use on both lower and higher voltages 
are available, the specific range being clearly 
marked on individual instruments. 
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‘“Metrac”’ operates by detecting the 
electrostatic field which is set up due to a 
conductor being energised by an alternating 
voltage, and the indication given is inde- 
pendent of current flow in that conductor. 
The indicator derives its supply from self- 
contained h.t. and Lt. batteries ; it is press- 
button operated and the drain on the bat- 
teries is limited to the period during which 
the button is depressed. Detection is by 
means of an electrode which, in overhead 
line models, is within the instrument casing 
(Fig. 26) and in switchgear and other models 
is projected to the outside of the casing. 

The sensitivity of the “ Metrac”’ is such 
as to ensure unambiguous readings and in 
the case of a double-circuit overhead line it 
will distinguish between the two circuits 
when one is completely isolated and the other 
is connected to the system and “live.” The 
indicating pointer moves Over two distinct 
areas of the scale plate, one area being 
coloured red and marked “* Danger Live,” 
and the other being coloured green and 
marked “‘ Safe to Earth.” The scale plate 
is illuminated so that the indication is clearly 
visible under all conditions of lighting. 

On overhead conductors the indicator is 
brought to within a safe working distance of 
the conductors. 

In Great Britain, the safety rules require 
these clearances to be not less than 8ft 6in 
at 11kV and 15ft at 275kV. 

When used on high-voltage metal-clad 
switchgear, the indicator is offered up to the 
open mouth of the spouts to obtain an 
indication of the “ live ” or ** dead ” state of 
the contacts within. A shield prevents the 
indicator from entering the spout. 


J. A. CRABTREE AND Co., LTD. 


Miniature circuit-breakers were among 
the new products shown by J. A. Crabtree 
and Co., Ltd., Walsall, Staffs. 

The new C-50 miniature circuit-breaker 
(Fig. 27 shows a cut-away view) are designed 
to challenge the use of rewirable fuses for 
sub-circuit protection. As such they can be 
fitted in what is claimed to be the first all-insue 





Fig. 27—Miniature circuit breaker (C-50) set to 
trip on 30 per cent overload and fitted with inverse 
time delay—Crabtree 





Fig. 28—All-insulated consumer’s unit enclosing 60A 
double-pole isolating switch and six miniature circuit 
breakers, of ratings from 2:5A to 5S0A—Crabtree 


lated consumers unit (Fig. 28) to give 
circuit-breaker protection to the sub-circuits. 

The C-50 circuit breaker has an electro- 
magnetically operated tripping mechanism, 
all ratings being set to trip on a sustained 
overload of 30 per cent. “‘Nuisance” tripping 
by harmless transient overloads is prevented 
by a built-in inverse time-current delay 
device. It will be seen from Fig. 27 that the 
operating handle controls the moving con- 
tact through a collapsible over-centre toggle 
mechanism. Since the handle is in positive 
control in the “* On” and “* Off” positions, 
the breaker can always be opened or closed 
manually. 

The moving contact traverses the V- 
shaped slots in a series of arc grid plates at 
the top of the switch and is shown in the 
closed position in Fig. 27. The overload 
coil and time delay device are located in the 
bottom of the moulded case of the circuit- 
breaker. 

The fully-insulated consumers unit (Fig. 
28) consists of a moulded cover in a silver- 
grey colour, enclosing a 60A double-pole 
isolating switch and up to six miniature 
circuit-breakers, which can be of various 
ratings, from 2°5A to 50A. 


CHLORIDE BATTERIES, LTD. 


The new “ gauntlet”’ plate construction, 
which Chloride Batteries, Ltd., Exide Works, 
Clifton Junction, Manchester, introduced 
into their Exide-Ironclad batteries at the 
end of 1959, was demonstrated. These new 
Exide-Ironclad batteries show a saving of 
approximately 25 per cent in weight and 
20 per cent in both floor area and volume 
over the old batteries ; they are now avail- 
able with a multi-tubular “ gauntlet” of 
resin-impregnated “‘ Terylene”” cloth which 
is slipped over the spines of CB.95 alloy of 
the positive plate and holds the active 
materia: in a firm but elastic grip. The 
bottom of the positive plate is a polythene 
moulding of special design to ensure that 
the “* gauntlet” tubes are effectively and 
permanently sealed. The negative plates 
are armoured with sleeves of “* Porvic.” 


FERRANTI, LTD. 

The portable peak accelerometer recently 
introduced to the packaging industry was 
shown by Ferranti, Ltd., Hollinwood, Lancs. 
This instrument is used for measuring shock 
inside packages and the cushioning proper- 
ties of packaging materials. It can also be 
used for measuring peak g values in vibration 
testing. The instrument consists of two main 
units, a probe for fitting on the sample under 
test and an indicator unit. The latter incor- 
porates a cathode follower, an a.c. amplifier, 
a low-pass filter with a cut-off frequency of 
675 c’s and an output socket for connecting 


a cathode-ray oscilloscope. It is also fitted 
with a double-scale, 34in dial rectangular 
flush mounted indicator, with mirror scale 
and knife-edge pointer, giving four ranges 
from 0-25 g, 0-100 g, 0-250 g and 0-1000 g. 


Minimum readable g is 3. Manipulation of 


a switch on the instrument enables vibration 
readings from 8 c/s to 750 c/s per second 
to be obtained. 

A characteristic of the instrument is that 
it can retain a reading within 2 per cent for 


April 15, 1990 THE ENGINEER 


thirty seconds, even although the actual shock 
pulse duration may be as short as a thous- 
andth of a second. The acceleration sensitive 
element or probe consists of a barium 
titanate crystal accelerometer fitted in a 
metal housing with an output lead of screened 
cable, nominally 12ft long, for plugging into 
the indicator unit. The overall dimensions 
of the indicator are, length approximately 
l3in, height 10jin, width 64in ; the weight 
is about 153 lb. 


Lancaster By-Pass Motorway 


Last Monday, the Lancaster by-pass was inaugurated. 


This motor road is about 


114 miles long, access and egress being limited to the ends of the road and to one 
intermediate junction. The road will eventually form a part of the motorway M6. 


HE second stretch of motor road in the 
County of Lancashire was officially 
opened last Monday by the Chancellor of 
the Duchy of Lancaster, Dr. Charles Hill. 
The route of the new road is shown in the 
accompanying map, from which it will be 
seen that it by-passes the town of Lancaster, 
which has up ull now been the centre of 
serious congestion, and forms part of the 
north-south through route, the M6. Further 
south is the Preston by-pass, a length of about 
8 miles of motorway, which was completed 
in December, 1958, and was the first length 
of motorway to be brought into use in this 
country. Thus, the two by-passes now 
relieve the two most seriously congested 
towns along the north-south route, giving a 
measure of improvement until the route is 
completed. Last autumn, construction of 
three major viaducts on M6, between 
Preston and Birmingham, was started, prior 
to the road works themselves, which will not 
take so long to build as the viaducts ; the 
road works here are due to start in June. 
Between the two by-passes the “scheme 
line ” of the road has been advertised. 

The Lancaster by-pass is similar in its 
general design to its forerunner, the Preston 
by-pass, which was described quite fully in 
THE ENGINEER Of December 12, 1958. Like 
the earlier road, it has dual two-lane carriage- 
ways, with a central reservation wide enough 
to allow widening to a dual three-lane road 
should this measure be needed in the future. 
As constructed at the moment, the new by- 
pass starts at a roundabout on the A6 at 
Hampson Green (i.e. 6 miles south of 
Lancaster), by-passes Galgate, Lancaster, 
Slyne, Bolton-le-Sands and Carnforth on the 
east, and rejoins A6 about a mile north of 
Carnforth, again at a roundabout. Its total 
length is 11-62 miles. It is characterised 
by one major structure—the River Lune 
bridge—and one intermediate junction, with 
the A683 which passes under the by-pass in 
the Lune Valley, quite close to the bridge. 
There is a sharp curve at each end of the 
road—considerably sharper than the normal 
motorway standards. The short lengths of 
road at the ends between each curve and 
the corresponding roundabout on A6 will 
eventually form spur roads approaching 
two-level junctions on the completed M6 
route, and giving access to it from the A6. 
The roundabouts on the A6 are both 240ft 
in diameter. 

The junction with A683 (the Lancaster- 
Sedbergh road) is partly shown in our second 
illustration. It is called a ‘* double-U ” 
junction and is similar to the junction of the 
Preston by-pass with the Preston—Whalley 
road which we illustrated in our earlier 
article. In this case, however, the two 
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The Lancaster by-pass and the proposed Birmingham- 
Penrith motorway 


“Us” are placed slightly differently—one of 
them runs off to the left of the illustration, 
but the one on the right is clearly shown- 
and there are no roundabouts on the minor 
road. Thus, although traffic entering and 
leaving the by-pass does so according to full 
motorway standards, right turns across the 
traffic have to be made on A683. 

Two novel points in the design of the 
by-pass may perhaps be picked out before 
passing on to a general description, since 
they may have some bearing on the widely- 
publicised failures of the Preston by-pass 
carriageways, where it may be recalled, 
damage to several patches of the carriage- 
ways was caused by frost (see THE ENGINEER, 
February 6, 1959, page 226). 

First, surface water discharging from the 
carriageway is carried into gullies in a 
combined concrete marginal strip and drain- 
age channel which has an overall width of 
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24in. This feature has not been introduced 
previously in motorway construction, its 
object being stated to be to ensure maximum 
efficiency of discharge into the piped drainage 
system, and to prevent discharge on to the 
hard shoulders and verges. Flush concrete 
marginal strips are provided on the high side 
of the carriageways, 20in wide where they 
are in their permanent position and 1|2in 
wide where they have to be removed when 
the carriageways are widened. And, secondly, 
the * wet-mix”’ or premixed water-bound 
macadam, to give it its full title, had cement 
added, one part in sixty by weight. 

Some of the principal design data for the 
by-pass are given in the table. The country- 
side through which the road passes is attrac- 
tive, and corresponding care has been taken 
in alignment, and in a landscaping scheme 
which has still to be carried out. 


Design Data and Quantities for Lancaster By-Pass 


Design speed 70 m.p.h. 
Minimum overall width 112ft 


Width of carriageways 24ft 
Minimum width of verges 12ft 6in* 
Width of central reservation 39ft* 
Ultimate width of central reservation 

with 3-lane carriageways 1Sft 
Minimum radius (except on temporary 

bends) 2,865ft 
Maximum gradient 1 in 30 
Maximum depth of cutting 45ft 
Maximum height of embankment SOft 


3,100,000 tons 
800,000 tons 
360,000 tons 
140,000 tons 
70,000 tons 

62,000 linear yards 
70,000 cubic yards 
1.500 tons 

130 tons 

620 miles 

65,656 linear feet 


Excavation 

Imported filling 

Gravel and crusher sub-base 
Premixed waterbound macadam 
Hot rolled asphalt 

Sewers and culverts 

Concrete ... 

Reinforcement steel 

Structural steel 

High tensile prestressing-wire 
Prestressed concrete bridge beams 


* Includes marginal strips 


There are crossings on the central reser- 
vation, for maintenance and emergency 
usage, generally at 2-mile intervals. Steel 
fenders are provided at critical points such 
as on high embankments. Marker posts indi- 
cate mileage from Hampson Green ; there 
are reflective strips on the top 12in of each 
post, and the posts are positioned 10ft off 
the carriageway. There will be a service 
area at Hampson Green, it is planned, later 
on when M6 is complete. 

The carriageways are designed to carry 
the heavy loading specified by the Ministry 
of Transport. Subsoil conditions vary 
considerably throughout the length of the 
by-pass, ranging from peat and clays of 
varying qualities to rock. Construction 
depths vary from 12in in the rock areas to 
36in. The sub-base is partly of gravel and 
partly of crusher run limestone. The base 
of the carriageway consists of 8in of pre- 
mixed waterbound limestone macadam with 
cement added as already noted. The surfac- 
ing consists of two course hot rolled asphalt 

tin thick, comprising a base course 3in 
thick and a wearing course 14in thick with 
precoated granite chippings applied to the 
surface to provide a high resistance to 
skidding. The only temporary surface is on 
the sharp curve near Hampson Green where 
fine cold asphalt has been laid. 

The road climbs to a maximum height of 
about 300ft above sea level, with views over 
the sea and the Lakeland hills. The highest 
embankment is just over 40ft in height, and 
the deepest cut about 30ft. The total quantity 
of excavation was about 1,700,000 cubic 
yards, including over 160,000 cubic yards 
of peat. The peat lay to a depth of 18ft in 
a former marsh at the north end of the road, 
where it was replaced by a cobble-stone 
bottoming. 


BRIDGES 


There are twenty-seven bridges altogether 
on the by-pass, but the River Lune bridge is 
by far the outstanding structure of the 
Its general 


whole scheme. construction 
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and graceful appear- 
ance are well shown in 
the illustration. The 
arch is in reinforced 
concrete, and has a 
clear span of 230ft. 
Centering was erected 
over the full width of 
the arch to construct 
the bridge. The arch 
rises 44ft, and, as may 
be seen, it has open 
spandrel bracing carry- 
ing the motorway. 
The total length of the 
bridge is 400ft, and 
it is 97ft wide  be- 
tween parapets. Note 
also the railway and 
pedestrian bridges. 

A typical bridge on 
the motorway can be 


seen in the general 
view of the road. 
Eight such bridges 
carry public roads 
and four carry 
“occupation” roads 
and footpaths over 
the motorway. 
Thirteen carry the 
motorway as follows : 
seven over public 
roads, one over a 
canal, two over rail- 
ways, and three over 
rivers. Finally, one 
carries a railway over 


the motorway, and one 
an “occupation” road 
over a railway. 

With the exception 
of the Lune bridge, 
two steel-decked bridges, and one other 
bridge in reinforced concrete, all the bridges 
have prestressed concrete decks ; loading, 
choice of spans, and so on, follow normally 
accepted practice. Only the railway bridge 
has solid parapets. 

The Lancaster by-pass was designed and 
built under the supervision of Mr. James 
Drake, M.1.C.E., the county surveyor and 
bridgemaster of Lancashire County Council. 


A typical length of the motorway. 








The Lune bridge and the A683 junction can 
be seen in the background 


This was done in co-operation with the 
Ministry of Transport’s chief engineer, 
Mr. J. F. Baker, M.I.C.E., and the Ministry 
has paid the full cost of the road. The 
railway bridge was designed by the chief 
engineer of the London Mid!and Region. 

The main contractor for the by-pass was 
Sir Lindsay Parkinson and Co., Ltd., whose 
contract price was £3,830,962. Work started 
in July, 1957. 





The River Lune bridge with the junction with A683 partly shown in the background 
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Letters to the Editor 


hold ourselves responsible for the pinions of our 


correspondents) 


ado noi 


LOAD GAS TURBINES WITH 
AIR STORAGE 


Sir,—The article under the above title in 
your number of March 11, 1960, by Messrs. 
Wood and Wick is to be welcomed. It does 
much to clarify thought about a proposal 
that deserves detailed study, and that may 
well prove in future to be the most eco- 
nomical means of generating a portion of 
the peak load. With this proposal, as is 
made clear in the article, peak load energy is 
generated by gas turbines and the compressed 
air needed by them is provided from a 
separate source, and at a time when the gas 
turbines are not generating. This relieves 
the gas turbines of the work of compressing 
the air, which is for them an auxiliary service, 
and makes their gross output available for 
generating electricity. In consequence the 
cost per kilowatt of the generating plant is 
very low. But the installation is burdened 
with the cost of providing storage space for the 
compressed air and a water head for main- 
taining constant pressure. 

As the authors of the article rightly say, 
the most important competitor to this 
proposal is pumped storage. But I think 
that the authors are not quite fair to the gas 
turbine when they base the comparison on a 
generating time of four hours. Some esti- 
mates that I have made do not differ very 
widely from those in the article, but differ 
sufficiently to make the comparison unfavour- 
able to the gas turbine if so great an average 
But even my 


PEAK 


generating time is assumed. 
more pessimistic estimates show the gas 
turbine in association with compressed air 
storage to compete successfully with pumped 
provided the average generating 


storage 
This needs a few words of 


time is shorter 
explanation. 

Any storage scheme must provide both 
firm kilowatts and firm kilowatt-hours. The 
latter are proportional to the area occupied 
hy the peak that is served by the plant. For 
this reason, capacity related cost estimates 
for any sort of storage scheme should be 
broken into the following compo- 
nents 

(a) The capacity related that is 
directly proportional to the kilowatts of 
plant installed. It covers generating plant, 
pipes, tunnels, and similar items. 

(b) The capacity related cost that is 
directly proportional to the kilowatt-hours 
generated on any one occasion. It covers 
everything needed to provide the requisite 
storage such as the civil engineering works 
for providing upper and lower reservoirs on 


down 


cost 


a pumped storage scheme and the cost of 


providing a cavity for storing compressed air. 

For a gas turbine installation associated 
with compressed air storage (5) is rather high 
per kilowatt-hour of peak generation. For 
pumped storage it is quite low. On the 
other hand (ua) is low for compressed air 


storage and comparatively high for pumped 
storage. From this it follows that there is a 
break-even point between the two proposals 
at a certain ratio of kilowatt-hours generated 
to kilowatts used to generate them. Accord- 
ing to my estimates the break-even point 
occurs roughly when this ratio is between 
unity and 1-5; in other words when the 
average generating time is from one to 
one-and-a-half hours. 

According to my more pessimistic esti- 
mates, a compressed air storage installation 
designed for an average peak load genera- 
tion of four hours per day could, therefore, 
not compete successfully with a pumped 
storage installation economically equivalent 
to Ffestiniog. But the number of kilowatt- 
hours generated per kilowatt depends on the 
fraction of the system maximum demand 
that is taken by the peak load plant in 
question. For the British Grid System the 
ratio of kilowatt-hours to kilowatts is about 
two when this fraction is 5 per cent, and 
about unity when the fraction is of the order 
of 1-5 per cent. According to the estimates 
of Messrs. Wood and Wick one could thus 
justify the gas turbine proposal for more 
than 5 per cent of system maximum demand, 
whereas the conclusion from my figures is 
that gas turbines in association with com- 
pressed air storage would provide peak 
load plant more cheaply than pumped 
storage equivalent to Ffestiniog if used to 
generate the extreme peak only, but that it 
would be bad economics to provide sufficient 
storage to permit generation of more than a 
few per cent of system maximum demand. 
But on the most pessimistic estimates there 
seems to be an economic case for some 
hundreds of megawatts of gas turbine plant 
associated with compressed air storage. 

The percentage economically provided 
may, however, increase in 
time. For eventually all the sites suitable fo: 
pumped storage in this country will have been 
developed. Further peak load plant may 
well then be best provided by gas turbines. 
In this connection it should be remembered 
that the storage chamber does not need to 
be in a mountain. It can be excavated 
below level earth, and on sites where the 
water seal can be constructed cheaply and 
easily. Compressed air storage installations 
will, therefore, be possible nearer to load 
centres than most pumped storage instal- 
lations. 

Messrs. Wood and Wick advocate the 
provision of an aftercooler. I fully agree, 
but should like to add an economic reason 
for it to the practical one that they mention. 
They point to the disadvantage of introduc- 
ing hot air into the cavity, and emphasise 
the risk that the water might boil as it loses 
pressure in coming up the shaft. A further 
very important reason for aftercooling is 
that it allows a greater mass of air to be 
stored per cubic foot of cavity. 

REGINALD O. Kapp 

London, S.W.1, 

April 6, 1960. 
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AFTERMATH OF GUILLEBAUD 


Sik,-How refreshing to read your leader 
of March 18. I wonder if your comments 
have been noted by the B.T.C. Executive. 
The present deteriorating position of the 
railways calls for much serious consideration. 
This consideration is undoubtedly taking 
place, but it seems, alas, only able to produce 
reasons why British Railways cannot pay 
their way rather than ways and means of 
making a reasonably solvent, if somewhat 
contracted, system. 

Relative operational efliciencies quoted 
during the British Association’s meeting last 
year at York, give a very good indication of 
how far British Railways have fallen behind 
certain Continental operators. Conditions 
may not be exactly similar, but the discrep- 
ancies are so great as to throw grave doubts 
upon the operating efficiency of our railways. 
For several years we have now heard the 
rather wearisome reiteration that “‘modernisa- 
tion’ will put everything right, but despite 
the expenditure to date there is painfully little 
real improvement to be seen. 

It is noteworthy that much of the G.P.O. 
parcels service is carried by the railways, 
yet it is an excellent system : why, therefore, 
cannot an equally good service for parcels 
and smalls be provided by the railways 
themselves ? Surely it is possible to improve 
general freight services with mainly existing 
equipment rather than heavy expenditure on 
new plant. The cost of new locomotives 
and rolling stock is prodigious (we hear of 
1350 h.p. diesel electric locomotives costing 
£84,000). 

M. W. BuRNBY 
Shetheld, 
April 6, 1960. 


THEORY OF MACHINES 

Sik,--Mr. Helmer’s article in your issue 
of March 25 was interesting to us at Imperial 
College. During the last few years we have 
had the same doubts about some aspects of 
the subject as it has been taught, and our 
teaching is at present being changed on lines 
very similar to those Mr. Helmer describes. 
Our objective is to teach the fundamentals of 
kinematics and dynamics, with applications 
of present-day relevance, but we have kept 
the title *‘ Theory of Machines *’ because we 
think that this is the Theory of Machines 
which matters. 

We do not, of course, regard our 
present mild reformation as final, but even 
now we are meeting a problem which 
presumably exists also at Southampton, but 
on which Mr. Helmer is silent ; the real 
intellectual content of the course has been 
increased, and as the same process is happen- 
ing in other subjects, more students are in 
danger of mental indigestion. Who will be 
the first to offer to drop a large part of his 
own subject ? 

S. A. V. SWANSON 

City and Guilds College, S.W.7, 

April 8, 1960. 
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Book Reviews 


Impulse Voltage Testing, Vol. XV. By 
W. G. HaAawtty. Chapman and Hall, 
Ltd., 37, Essex Street, London, W.C.2. 
Price 32s. 

THt book under review is the first to be 
written on the subject. It is a useful and 
timely book and gives a complete coverage 
of all topics of industrial impulse voltage 
techniques. After dealing with the genera- 
tion of impulse voltages and the performance 
of single- and multi-stage generators, the 
measurement and the recording of impulse 
voltages are dealt with. This is followed by a 
treatment of the various industrial tests, such 
as impulse tests of insulators, transformers, 
overhead lines, power cables and capacitors. 
The book concludes with appendices con- 
taining useful numerical data and a short 
bibliography for the more serious reader. 
For workers in this field some facility in 
tackling simple transient problems is essential 
and it is commendable that the author has 
included in the book sufficient of the basic 
transient theory, treated in terms” of 
Heaviside’s operational calculus. He has 
taken pains to present his theoretical matter 
in a simple way and at a level well within the 
grasp of the practising engineer. The 
diagrams are well produced and there are 
very few typographical errors. The presen- 
tation throughout is lucid and the text is 
easy to read. Altogether, this is a good book 
which can be strongly recommended to 
laboratory staff engaged in this type of work 
and also to students of engineering schools 
and colleges where this subject is now 
taught. 


Aluminium Busbar. By A. G. THOMAS, 
B.Sc.(Eng.), and P. J. H. Rata, B.Sc. 
(Eng.), A.C.G.1. Hutchinson and Co. 
(Publishers), Ltd., 178-202, Great Port- 
land Street, London, W.1. Price 21s. 

THis is a comprehensive handbook, pub- 
lished for Northern Aluminium Company, 
Ltd., on the design, construction and instal- 
lation of aluminium and aluminium alloy 
busbar. General design considerations are 
reviewed, followed by chapters which deal 
with the factors influencing the choice of 
conductor shape for both d.c. and az.c. 
applications and associated problems, such 
as skin-effect and proximity-effect, current 
distortion, &c. Determination of reactance 
is discussed as are also the various forces 
acting on a busbar, and there are notes upon 
the isolated-phase busbar and operations of 
bending and forming. A _ final chapter 
considers the problems of jointing and 
connecting, and the book has an extensive 
appendix, including tables giving both mech- 
anical and electrical particulars. 


Nuclear Reactor Materials. By B. R. T. 
Frost, B.Sc., Ph.D., and M. B. WALDRON, 
B.Sc., Ph.D., A.l.M. Temple Press, Ltd., 
Bowling Green Lane, London, E.C.1. 
Price 12s. 6d. 

THis book, one of the series of ‘* Nuclear 

Engineering’ monographs, outlines the 

properties of reactor materials to introduce 

physicists and engineers to the possibilities 
and limitations of the materials with which 
they have to work. Its effectiveness as an 
introduction to the subject is enhanced by 

a useful bibliography. The book opens 

with a chapter on modern metallurgical 

theory and goes on to deal with structural 
materials, fuel, canning and moderator 
materials, liquid metals, ceramics, metal- 
ceramic mixtures and corrosion. 

The text is based on a series of lectures 
given by staff of the metallurgy division, 


Atomic Energy Research Establishment, 
Harwell, to students in the department of 
nuclear engineering at Queen Mary College, 
London, E.1. The chapter on ceramic 
materials was contributed by J. Williams, 
and the chapter on gaseous and aqueous 
corrosion by J. N. Wanklyn, both of Harwell. 

Since this book is clearly a short intro- 
duction to the subject it would be harsh to 
criticise it on account of its omissions. 
Nevertheless the reader may be disappointed 
to find that he must look elsewhere for 
information on materials specifically used 
in Organic moderated reactors and solid 
homogeneous research reactors. Some 
defects are evident in the compilation of the 
index ; for example, there is no reference 
to ** moderators ” and *‘ reflectors,” and the 
entry for ** graphite ”’ is incorrectly given as 
page 59. 

However, these are but minor blemishes 
in a well-written book which deals concisely 
with its subject matter. 


Motor Cars: Handbook of the Collection. 
Part II. By C. F. CAUNTER. The Science 
Museum. H.M. Stationery Office. Price 
10s. 6d. 

ParT Il of the Handbook of the Collection 
illustrating motor cars, the catalogue of 
exhibits with descriptive notes, complies with 
the style established by this curator in 
previous volumes. It is strictly descriptive 
and not explanatory. The hall-mark of 
these volumes, an index composed over- 
whelmingly of proper names, persists ; in 
ten columns eighteen entries commence with 
common nouns, and two of these are 
misprinted. 

The issue of the catalogue may be bene- 
ficial in drawing attention to the rather 
pathetically haphazard composition of the 
collection. Amongst the cars there is not a 
Bugatti, a Citroen, a Cord, a Lancia, a 
Mercedes, nor a Volkswagen. There is not 
a nickel-cadmium battery, a_ high-speed 
distributor with separate making and break- 
ing points, a modern dynamotor, a petrol 
injection system, nor a rigid breaker tyre. 
It is barely credible that an important collec- 
tion in Great Britain should be devoid of 
the work of W. O. Bentley ; since the col- 
lection is notably weak on modern products, 
on electromagnetic transmission, and on 
independent suspension, one would most 
earnestly wish to see urgent efforts made to 
secure a 24-litre Lagonda as designed by 
Bentley. But the finance available to the 
museum is so limited that it must depend 
primarily on gifts in acquiring exhibits. In 
such circumstances, there is little to be 
wondered at if much that ought to be on 
view is not represented. 


Books Received 


Chemistry for Engineers. An Introductory Course. 
By E. Cartmell. Butterworths Scientific Publications, 
4 and 5, Bell Yard, London, W.C.2. Price 25s. 

Rules and Regulations for the Construction and 
Classification of Steel Ships, 1959. Lloyd’s Register 
of Shipping, 71, Fenchurch Street, London, E.C.3. 
Price 42s. 

Chemical Engineering Practice. Volume Il. Works 
Design, &c. General Editor, Herbert W. Cremer ; 
Managing Editor, Sidney B. Watkins. Butterworths 
Scientific Publications, 4 and 5, Bell Yard, London 
W.C.2. Price 95s. 

Annotated Equilibrium Diagrams of Some Aluminium 
Alloy Systems. Institute of Metals Monograph and 
Report Series No. 25. By H. W. L. Philips. The 
Institute of Metals, 17, Belgrave Square, London, 
S.W.1. Price 30s. 

String Figures and Other Monographs. Third 
Edition. By W. W. R. Ball, J. Petersen, H. S. 
Carslaw and F. Cajori. Chelsea Publishing Com- 
pany, 50E, Fordham Road, New York 68, N.Y. 
Price 3 dollars 95 cents. 
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Technical Reports 


Factory Building Studies No. 4: * Structural 
Loading in Factories.” H.M. Stationery Office. Price 
ls. 9d.—Four years ago the Building Research Statio: 
started a series of investigations into the special needs 
of factory building, and this report is the fourth in this 
series. Loading conditions in the modern factory in 
which much of the production plant, service equip 
ment, transport and goods may either be carried by the 
floor, or suspended from above, are not fully covered 
by existing codes of practice. Nevertheless, failure 
to make reasonable allowance for such loading 
conditions will restrict the adaptability of a building 
to improvement or change. The information in this 
report thus supplements the codes by giving more 
details of various kinds of load for which provision 
may have to be made, with some indication of typical 
ranges of size, weight and performance of the equip- ° 
ment concerned. The equipment considered includes 
that for heating and ventilation, lighting units and 
power distribution, piping, handling plant, machinery 
and tools. 


Low-Speed Wind-Tunnel Tests on the De Havilland 
* Sea Venom,” with Blowing Over the Flaps. S. F. J. 
Butler and M. B. Guyett. Reports and Memoranda 
No. 3129. H.M. Stationery Office. Price 20s 
This report contains the results of low-speed tunnel! 
tests of longitudinal stability of a modified ‘* Sea 
Venom” Mk. 21, fitted with blowing over the flaps 
At each flap angle, a range of values of the sectional 
momentum coefficient was tested. As a_ typical 
example, the increase in trimmed Cy at constant 
incidence resulting from blowing at flaps 60 deg. 
was about 0-45, the increase in Cymaz being some 
what smaller. The equivalent reduction in approach 
speed of 10kt to 15kt predicted from the tunnel 
results was later achieved in flight. The tunnel 
results suggested a beneficial reduction in minimum- 
drag speed due to blowing, particularly at large flap 
angles. Trim changes were large, amounting to about 
8 deg. on the all-movable tail at flaps 60 deg. 

A comparison is made between estimated and 
measured effects of blowing. It is shown that, whilst 
the lift and pitching-moment increments resulting 
from flap blowing can be estimated fairly closely, 
the drag increments at large flap angles are much 
larger than would be expected. The additional drag 
tends to decrease the minimum-drag speed and 
increase the minimum drag, and may affect the take- 
off and landing performance appreciably. The effect 
will be unfavourable in the first case and favourable 
in the second. 

A flight/tunnel comparison is included of the lift 
increments resulting from blowing. At flaps 40 deg., 
agreement is good, but at larger flap angles the lift 
increments measured in flight were less than those 
measured on the model. Possible reasons for this are 
discussed. There is a favourable Reynolds number 
effect on Cymaz which is found to be somewhat 
larger for the blown flap than for the unblown flap 


An Approximate Method of Calculating the Laminar 
a Layer in Two-Dimensional Incompressible 

ow. 

Approximate Calculations of the Laminar Boundary 
Layer with Suction, with particular reference to the 
Suction Requirements for Boundary-Layer Stability 
on Aerofoils of Different Thickness/Chord Ratios. 
M. R. Head. Reports and Memoranda Nos. 3123 
and 3124. H.M. Stationery Office. Price 20s. and 
7s.—In the first report an account is given of an 
approximate method for calculating the incompres- 
sible laminar boundary layer in two dimensions 
Application of the method to the various cases for 
which exact (or nearly exact) solutions were available 
gave results which are in all cases in very satisfactory 
agreement with the accepted solutions. The accuracy 
of the method (essentially a development of one 
given earlier by Wieghardt) evidently results from 
satisfying both the momentum and energy integral 
equations of the boundary layer, together with the 
first compatibility condition at the surface. The 
doubly-infinite family of velocity profiles used in the 
method was obtained by a numerical procedure which 
gave a very much wider range of physically acceptable 
profiles than could be achieved by the use of simple 
analytic expressions (e.g. polynomials). 

In the second paper the approximate method has 
been applied to the class of problems for which it was 
specifically devised, namely, problems where suction 
(or blowing) is applied through the surface 

In Part I solutions are given for the following cases : 

(a) Flat plate with uniform suction and sinusoidal 
variation of external velocity. 

(b) Flat plate with intermittent suction. 

(c) Suction applied following the normal separation 
point to maintain a zero skin-friction layer for the 
flow U=1—x. 

(d) Flat plate with uniform blowing. 

In Part II results are given of comprehensive 
calculations for a series of aerofoils with related 
pressure distributions. The distributions of suction 
required to maintain neutral stability of the boundary 
layer are given as functions of thickness/chord ratio 
and Reynolds number. The effect of Mach number 
is also inferred on certain simplifying assumptions. 
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The Heating and Ventilating Research Laboratory at Bracknell 


ee E its inauguration on December 29, 1955, 

the Heating and Ventilating Research 
Council has, as a temporary measure, rented 
laboratory space in the laboratories of the 
British Coal Utilisation Research Association at 
Leatherhead. During the following years the sup- 
port forthcoming from 
the industry had assured 
the permanence of the 
organisation and enabled 
a research programme 
to be formulated. This 
progress enabled full Re- 
search Association status 
to be applied for and 
July 15, 1959, marked 
the incorporation of the 
Heating and Ventilating 
Research Association, 
To meet the need for 
facilities to carry out a 
research programme and 
for further accommodae 
tion, a site was acquired 
at Bracknell, where a per- 
manent laboratory and 
offices have been built. 
These were officially 
opened by Lord 
Hailsham, on Wednes- 
day, April 6, who, in the 
course of his remarks, 
reviewed some of the 
major items of research 
currently in hand. The 
chairman of the Associa- 
tion briefly mentioned 
developments since 1955 
and thanked the D.S.LR. 
for its assistance in 
making possible the for- 
mation of the Associa- 
tion and the building of 
the laboratory. 

The new building, 
which we illustrate, was 
designed by Mr. E. A. 
Ferriby, architect of the 
Bracknell Development 
Corporation, and con- 
sists of a two-storey office 
block with an open 


laboratory, having a floor area of 4000 square 
feet, behind. By leaving the laboratory free of 
partitions, it is possible to use considerable 
lengths of piping or ducting for experimental 
purposes. The exhibits on view in the laboratory 
on the opening day illustrated the research pro- 


Queueing simulator for operational research 
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gramme currently in hand and which can be 
broadly divided into heating, ventilation and air 
conditioning, operations reszarch, physical and 
chemical problems, together with an information 
Service. 

Intermittent heating is being studied by 
observation of its use in actual buildings and 
supported by a theoretical attack on the problem. 
An example of this is the examination of designs 
of block heating and floor-warming systems 
using off-peak electrical supplies. This question 
of intermittent heating has called for the study 
of the thermal properties of structural materials 
and of the heating system and this is being 
done by an electrical analogue which translates 
the transient response of building elements into 
data for estimating the cooling loads. <A 
hydraulic simulator demonstrates the variations 
of temperature within a room which is being 
heated on an intermittent basis. Based on full- 
scale observations, a method of pre-heat control 
is being examined, and in this scheme the control 
is designed to vary the time of operation of an 
automatically-fired boiler, as determined by the 
average temperature of the building at a selected 
time before occupation. This enables an equable 
temperature to be attained by the time the staff 
arrive, allied with a maximum economy of fuel. 
An apparatus to determine the flow characteris- 
tics of radiator valves illustrates part of the work 
connected with the adoption of smaller bore 
pipe and higher water speeds for hot water 
heating systems, for the design of which data on 
pressure drop in pipes, fittings, valves and radia- 
tors 1s required. 

To expand existing knowledge related to 
ventilation and air conditioning, work is going 
forward on acoustics, pressure drop in ducts, 
and problems concerned with high velocity air 
distribution. As part of the work on pressure 
losses at high speeds, the performance of less 
conventional materials is being observed and an 
exhibit demonstrated an experiment to determine 
friction losses in a rigid p.v.c. tube at air speeds 
up to 10,000ft per minute. Fan noise problems 
are being examined and at present the sound 
power output frequency characteristic of fans is 
being determined in a rig which includes 
an anechoic chamber, a_ reverberant room 
and a test duct. Ventilation systems are illus- 
trated by a single duct induction unit in which 
the air is heated as required and the room supply 
consists of about three parts of recirculated air 
and one part fresh air. A dual duct mixing 
unit, on view, involved the provision of practically 
100 per cent fresh air supply. In this unit a 
sample of room air is entrained to operate a 
thermostat which controls the hot and cold 
dampers to admit more warm or cold air as 
required, while a volume controller maintains 
normal air pressure. 

Attention is being paid to operational research 
to effect economies in installation costs by 
standardisation and prefabrication of parts 
and procedure. An example of such work is 
the queueing simulator, illustrated herewith, 
which has been designed to show at what point 
an increase in utilisation of a screwing machine 
may become uneconomic owing to queueing. 
Here balls of various sizes represent a range of 
similar jobs, each of which requires a specific 
period of time on a screwing machine as repre- 
sented by a slope down which the balls run in a 
known time. This is proportional to the time 
spent at the machine. The balls are introduced 
into the system at random intervals, to represent 
the arrival at the machine, a rotating disc pro- 
viding the sequence, and after arrival the balls 
pass to the queueing area and are held there until 
the machine is free. By use of the simulator 
the average queueing time can be found for 
different utilisation ratios and the scale time is 
such that a day’s work can be simulated in about 
forty minutes. 

Efforts are being directed to develop a rational 
method of evolving the size of chimneys, and to 
prevent corrosion by condensation, while a 
model demonstrates a study of the disturbances 
caused by wind such as to prevent the proper 
dispersal of gases from a chimney. This visual 
flow demonstration reproduces local conditions 
and assists in determining the optimum position 
and height of the chimney. Another instrument 
in the laboratory makes “* spot ’’ measurements of 
air change rate. 
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This floating dock, ‘* launched *’ 
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on March 31, is intended for use in fitting out nuclear-powered submarines and for routine maintenance. 


facilities are of particularly high quality 


Admiralty Floating Dock 


By OUR NAVAL 


A building for fifteen months in a dry 
dock at Portsmouth Dockyard, a virtually 
new type of floating dock was * launched ”’ on 
March 31 by the Lady Carrington, wife of the 
First Lord of the Admiralty. The procedure of 
**Jaunching’”’ the floating dock entailed the 
setting in motion of the machinery for flooding 
the dry dock where she was built and thus 
floating her out. This was done by Lady 
Carrington immediately after the ceremony. 
Though capable of lifting all existing destroyers 
and frigates, the new dock was specifically 
designed to deal with nuclear-powered sub- 
marines. Until we have more knowledge of the 
risks entailed in installing nuclear reactors and 
changing fuel elements, it is essential that a 
vessel, while they are being installed, should be 
in a safe place, far removed from the wharf or 
jetty in a populated shipbuilding yard. Hence, 
it has been necessary to provide quarters for the 
ship’s company of the vessel in hand, in addition 
to the normal accommodation required for the 
dock’s crew. It will thus not only be fully 
equipped to carry out routine maintenance and 
repairs of ships docked in it but will be provided 
with accommodation and living facilities to the 
latest habitability standards, including air con- 
ditioning and fluorescent lighting in all cabins 
messes, for about 200 hundred officers and men. 

In view of the heavy additional cost of pro- 


CORRESPONDENT 


viding a floating dock of this nature, Admiralty 
Floating Dock No. 59 is a clear indication that 
Britain is no longer to be content with one, or 
even two nuclear-powered submarines and _ that 
in due course, when finances permit, we may 
expect a flotilla of ‘“‘ Dreadnoughts.” It might 
also be more economical to use her for the refits 
of destroyers, frigates and submarines in ports 
where there are no naval barracks available. 

The dock is 400ft long, 77ft wide and 65ft high, 
and seems capable of docking larger submarines 
than the “* Dreadnought,”’ which is based on the 
United States ** Skipjack *’—a vessel of 2850 tons, 
250ft in length and 31ft 6in beam, and with a 
ship’s company of eight officers and seventy-five 
men. But it is not clear whether, in stating that 
“‘ the dock is capable of lifting submarines of the 
latest types,’’ the Admiralty include the United 
States rocket launching submarine, ‘* George 
Washington *’—a vessel of about 5600 tons and 
380ft in length. Extensive use has been made of 
prefabrication, and the completion of the 
structure within fifteen months represents a 
considerable achievement, more particularly as 
the work was carried out in a dry dock which 
lacked many of the facilities normally associated 
with a building slip. Assistance in fabrication of 
certain fittings was given by Chatham and 
Rosyth dockyards. A push-button control 
system will be installed for the operation of the 
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Accommodation and living 


dock and the main pumps for controlling the 
raising and lowering of the dock will be capable 
of dealing with over 200 tons of water per minute. 
Instruments will be fitted to record for the 
Dock Master’s information the strains coming 
on the structure during the docking operation. 
Four main generators and two auxiliary genera- 
tors supply 1320kW for the main pumping 
machinery, lighting, &c. This power supply is 
sufficient for the domestic load of a vessel in the 
dock and power and lighting for repairs in addi- 
tion to the dock services. The dock will be 
equipped with special sliding keel blocks for the 
docking of submarines. A 74-ton travelling 
crane is situated on, and runs the full length of, 
each dock wall. 


Ship Auto-Pilot 


Sea trials, while sailing from Glasgow to 
Liverpool, have been carried out by the M.V. 
** Ajax,”” a cargo liner of the Blue Funnel Line, 
which has been equipped with an Arkas J.0.3 
Automatic Helmsman supplied by The Decca 
Navigator Company, Ltd. During the voyage 
the Auto-Pilot was subjected to stringent tests, 
including a simulated power failure when 
manual control of the ship was regained in 
sixteen seconds. The equipment enables the ship 
to steer a more precise Course, and can operate 
from either a magnetic or gyro compass while 
the control unit electronically applies automatic 
counter-rudder to hold the ship on her course 
with only three or four rudder movements per 
minute. The equipment is to undergo extensive 
evaluation trials during a voyage to the Far 
East. 





SHORTER REPORTS 


April 15, 1960 THE ENGINEER 





Diesel Engineers and Users 
Association Luncheon 


THERE was an attendance of nearly 300 at 
the luncheon of the Diesel Engineers and Users 
Association held at the Connaught Rooms, 
London, W.C.2, on April 7, when the guest of 
honour was the Rt. Hon. the Viscount Bruce of 
Melbourne. The toast of ** The Guests’ was 
proposed by Mr. Julian Tritton, Honorary 
Secretary of the Association and President of 
the International Confederation of Consulting 
Engineers. Lord Bruce in his reply, in which 
he proposed the toast of the Association, 
recalled some of his wartime labours in forming 
a Council for Scientific and Industrial Research. 
Once the difficulties of bringing the necessary 
people together had been surmounted, this 
body had performed work of the greatest value 
and was an example of the need for securing 
co-operation in every direction. He _ believed 
that this was exactly what their association was 
doing. They tried to bring together engineers, 
designers, producers and users so that they had 
a common knowledge of each other's require- 
ments and a common object in the development 
of the diesel engine 

The reply to the toast was made by the Presi- 
dent of the Association, Mr. James Calderwood. 
He said that in its early days the Association 
had been one of users only, and of users of the 
bigger, heavier type of plant. Later the struc- 
ture had been changed and the makers joined 
them. There was still one point he would like 
to improve. In the past they had been mainly 
an association of heavy diesel engine users. In 
the past fifteen or twenty years the whole pattern 
of users had changed and he would like to see 
the Association bring in more users of what he 
would call the * portable’’ engines to distin- 
guish them from heavy, slow-speed plant. He 
would welcome many more British and overseas 
railway users of diesels and many more con- 
tractor users. Their association had been built 
up on the discussion of problems, and its whole 
purpose would fail if they did not continue to 
have a large proportion of papers with a prac- 
tical approach. Next year they were hoping to 
get at least one paper on the problems of the 
contractor's engine, and one on a railway subject. 
Their object was to get together as many people 
as they could to discuss their problems and by 
mutual help to create better machinery for the 
future than they had had in the past. 


Steel Plate Mills 


A TWo-DAY meeting of the Iron and Steel 
Institute’s Engineers’ Group was _ held “in 
London last week, at which four papers dealing 
with various aspects of plate-mill design and 
layout were discussed. One of these papers, 
contributed jointly by Mr. M. F. Dowding, 
Mr. C. Sturdy and Mr. A. A. Thomas, points out 
that present-day requirements of metallurgical 
specification and dimensional tolerance have led 
to the introduction of new equipment in recent 
plate mill installations. The first conclusion 
drawn by the authors of the paper is that a 
modern plate mill should comprise a single 
four-high mill, two-high rougher, and four-high 
finisher or two four-high mills or a semi- 
continuous (one rougher and four or more four- 
high finishers), depending on output and order 
book make-up. The mill should be fed by 
continuous reheat furnaces with possibly one or 
two in and out furnaces to deal with “the 
awkward 10 per cent of orders.”” The paper goes 
on to say that the finishing mill should always 
be four-high ; adequate main drive power must 
be installed to make sure full benefit is taken of 
heavy reductions. Another matter emphasised 
in the paper is that great attention should be 
paid to the proper location of high pressure 


water sprays at all descaling stations to ensure 
a Clean plate throughout the operation. Finish- 
ing equipment, it is urged, must be laid out 
generously for modern high outputs. Rocking 
blade shears should be used instead of normal 
guillotines and rotary side trimmers for all plate 
jin thick and below and normalising facilities 
and cold levelling equipment should be installed. 

A paper on plate mill design and layout, 
presented by Mr. A. Marshall, asserts that a 
modern plate mill is a much more complex and 
efficient unit than was ever visualised twenty 
years ago. Some of the most important factors, 
for example, slab conditioning, slab handling, 
details of mill design and kinds otf finishing equip- 
ment, are discussed in the paper. The author 
Suggests that some of the ideas which he has set 
out may already be outdated for, he says, 
** advances in design are so fast that they can 
outstrip the speed at which ideas can be incor- 
porated in a mill installation.” 

Dealing with plate mill layout, the paper says 
that in any large integrated steel works, space is 
usually at a premium and therefore the engineer 
responsible for laying out a modern plate mill is 
normally confronted with many problems. 
Almost without exception, layouts are atfected 
by local geography and therefore the ideal is 
rarely achieved. Apart from installing the 
correct machinery to produce the right product, 
the most valuable asset in any plate mill is space. 
Distances between furnaces and mill can be 
excessive but usually there is good reason for 
this, e.g. as at Consett, to allow for the future 
installation of a 160in roughing stand and a 
heavy edger. In order to overcome this, a very 
fast rope-hauled bogie is being installed capable 
of speeds up to 600ft per minute. Changes of 
direction, no matter for what purpose, should be 
avoided since they involve expensive equipment 
and expense in doing work. Distribution of 
plates to and from shearing lines is most import- 
ant and particular attention should be paid to 
discharge of material into the sorting and loading 
bays. For an output of 10,000 tons of plates per 
week a sorting and loading area of some 100,000 
square feet is necessary. An advantage in some 
layouts has been to have a sunken loading dock, 
thus enabling the slinger on the floor to see 
inside the wagons. 

Since the loading-bay cranes are probably the 
hardest worked, particular attention should be 
paid to their design. The most useful type is the 
rigid, rotating-mast crane, equipped with magnet 
beam and power-adjusted magnets. These units 
may be expensive but give the operator that 
degree of control and flexibility essential for 
speedy and efficient working. 

The advent and rapid development of road 
vehicles of all shapes and design must also play 
an important part in any modern mill layout. 
Road access to any vital part of the plant is a 
distinct advantage and, if possible, should be 
provided. Apart from the main features of 
plant, many smaller problems face the engineer, 
such as fuel supplies, offices and amenities for 
staff and workmen, communications, main- 
tenance shops and stores, water-treatment plant, 
and a host of minor details essential for an 
efficient high-production unit. 

The other two papers discussed at the meeting 
deal with ** Plate Mill Furnaces ”’ and ‘** Develop- 
ments in Electrical Equipment for Reversing 
Plate Mills.’” The information presented in the 
first of these was collated by the Society of 
Furnace Builders. The paper describes the 
operating characteristics of the different kinds of 
furnaces generally used in plate mills. In addi- 
tion, the principal factors controlling the selection 
of furnaces for a plate mill are dealt with. These 
factors are defined as : quality, size and thickness 
of plates to be produced ; required annual rate 
of production ; form or shape of material to be 
initially fed to the mill, ice. ingot or slab ; 
dimensions of ingots or slabs and variations 


likely to occur in them; type and layout of 
mill and floor space available for furnaces, and 
processes of heat treatment required at the 
finishing end of the plant. It is emphasised 
that careful consideration of these factors will 
usually indicate clearly the particular furnaces 
required for optimum conditions of produc- 
ution. 

rhe paper on electrical equipment was pre- 
pared by Mr. H. S. Brown and Mr. A. P. Baines. 
hey point out that the essential functions 
performed by the electrical equipment on modern 
plate mills are basically unchanged from those 
performed by the electrical equipment on plate 
mills installed thirty years or more ago. Since 
these early installations, however, there has been 
steady development which has accelerated over 
the last decade. Recent developments, with 
particular reference to control systems, are 
reviewed in the paper. The problems of auto- 
matic control are treated in some detail. The 
authors say that two main trends are Clear : 
the increased use of static devices for power 
supply and tor control and a continued increase 
in the scope of control systems and information 
handling systems to aid the human operator by 
carrying out, on his behalf, more and more of his 
controlling functions. These two trends will 
characterise the development of electrical equip- 
ment for plate mills over the next decade. Static 
devices will continue to replace moving com- 
ponents including relays and switches as well as 
machines. This, together with the use of 
improved fault-finding techniques and plug-in 
unit assemblies, will reduce shut-down time in 
spite of more complex circuits. Extension of 
the coverage of control systems will first be to 
the automatic control of a single mill unit. It 
will, however, rapidly extend beyond that to the 
co-ordination of several mill units in a production 
line and integration of the control of mills with 
the processes before and after the mills. This 
field of development will have one very important 
aspect : the co-ordination of several engineering 
and administrative activities, which so far it has 
been possible to allow to proceed separately to a 
very large extent. In future, the paper adds, 
there will be an increasing need to carry out the 
mechanical and electrical engineering and the 
production planning as a single co-ordinated 
operation. Only by the close co-operation of 
manufacturer and user, designer and operator, 
will the full benefits that control system develop- 
ment offers be obtained. 


High-Speed Resistor Tap-Changer 


WE illustrate a new design of high-speed 
resistor tap-changer for transformers. It has 
been developed by The English Electric Com- 
pany, Ltd., Marconi House, Strand, London, 
W.C.2, to meet the needs of high-voltage trans- 
mission systems up to 500kV with currents up to 
1000A. The first installation of these tap- 
changers will shortly be made at the 275kV 
substation of the C.E.G.B. at Iver, Bucks. 

This tap-changer changes a tapping on load 
in half a cycle (0:06 seconds) at loads up to 
200 per cent full load and can operate successfully 
at 300 per cent full load. It is designed to carry 
out 200,000 operations without requiring main- 
tenance of the contacts or operating mechanism. 

The equipment consists of a selector switch, a 
diverter switch and transition resistors, and 
operation is effected by a spring which is charged 
by a driving motor or, in emergency, by hand. 
In the selector switch there are ten fixed contacts 
and a changeover switch to give a maximum 
number of eighteen steps. Moulded epoxy resin 
supports give a high and stable insulation level, 
but most of the electrical stress is borne by the 
oil rather than the insulation structure. A 
special design of sliding stem bushing provides 
for expansion and contraction of the solid copper 
connections between the fixed contacts and the 











transformer winding. The selector switch has 
been tested for 6,000,000 operations. 

In the diverter switch the contact assembly is 
mounted on epoxy resin switchboards which are 
themselves fitted vertically in the lower tank. 
The vertical disposition of the switchboards 
reduces the risk of carbon deposits and conse- 
quent deterioration in insulation level. The 
crankshatft that drives the diverter switch con- 
tacts is above oil level and the “ Tufnol” 
bearings carrying the shaft need no lubrication. 
To eliminate contact bounce (which causes 


premature contact wear and is difficult to avoid 
high 


at the speeds demanded by _half-cycle 


High-speed resistor on-load tap-changer designed for transformers on high 
voltage transmission systems up to 500kV 





Epoxy resin change-over switch moulding used in 
the high-speed resistor on-load tap-changer which is 
designed for transformers on high-voltage transmission 
systems 
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operation), special attention has been given to 
the mass of the contacts and to the choice of 
spring pressure. The design is aimed at achieving 
rolling action between the contacts to ensure 
make and break without ** wipe ”’ and, therefore, 
with minimum frictional wear. Accordingly, 
contact life is determined solely by arcing, which 
is restricted to the arcing tips of special material. 

An extension of the diverter switchboards 
carries the transition resistors. These resistors 
are made of ribbon wound non-inductively on 
ceramic supports to form a stable and open 
winding in which the possibility of carbon 
deposition is reduced. The resistors are designed 
to withstand a continu- 
ous series of fifty tap- 
changes at full load 
current for five minutes. 
Pairs of diverter switch 
contacts have been sub- 
jected to a series of 
operating tests at varying 
currents, ie. 200,000 
tap-changes at 700A and 
400,000 tap changes at 
400A, after which the 
current-carrying copper 
surfaces were unaffected 
by arcing. A series of 
100,000 operations of the 
diverter switch at full 
load with 30kV_ main- 
tained across one contact 
support caused no dete- 
rioration in electrical 
strength as a result of 
carbonisation and the 
deposit of carbon on the 
condenser bushings was 
relatively slight. 

To avoid overloading 
the transition resistors, 
completion of each tap- 
change, after it has been 
initiated, is ensured by 
using a charged spring 
to drive the diverter 
switch crankshaft. There 
is a follow-through me- 
chanism to complete the 
tap change at slow speed 
in the event of failure of 
the spring. The timing 
of energy release from 
the spring mechanism 
is accurately controlled 
by a new design of 
toggle - operated latch 
which is free from slid- 
ing- action wear and 
allows maximum torque 
to be developed at the 
instant of release. This 
spring mechanism is immersed in a separate 
chamber containing transformer oil. 

The whole equipment is designed to comply 
with C.E.G.B. specifications and with European 
voltage test requirements, to withstand an 
impulse level of 350kV and a graded impulse level 
of 450kV. It is intended for operation in any 
climate ; the selector and diverter switches can 
operate satisfactorily at temperature extremes of 
90 deg. Cent. and — 20 deg. Cent. 

{Reply Card No. E6542} 


Explosive Forming of Metal Plates 


EXPERIMENTS have been carried out in the 
use of explosives for the high-speed forming of 
metal plates at the Crayford works of Vickers- 
Armstrongs (Engineers), Ltd. To keep the cost 
of the experiments within a reasonable amount 
the investigations were carried out on a one- 
twelfth scale model of the dome-end of a pres- 
sure vessel in 20 gauge bright mild steel plate, 
using “ Tetryl’’ high explosive charges. The 
equipment with which satisfactory results were 
obtained is shown in the accompanying diagram. 
It consists of a mild steel die, a pressure plate, 
a vacuum pump and a thin sheet metal cylinder 
about I6in high. 

The cylinder was attached to the upper surface 
of the blank by waterproof adhesive tape and a 
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thin film of grease was applied to the upper 
surface of the die to provide an airtight joint 
when the blank was placed upon it. The pres- 
sure plate was then fitted and the explosive 
charge suspended in the water-filled cylinder. 
Air was then evacuated from under the blank 
before the charge was detonated. 

In the course of the experiments, charges 
varying in weight from 30 grains to 80 drams 
were used, and they were located at distances 
from 24in to 8in above the centre of the blank. 
Charges of cylindrical and hemispherical shape 
were used. It appeared that the hemispherical 
charges gave the most satisfactory results, 
although the evidence was by no means con- 
clusive 

It was found that, as with conventional 
press working. a pressure plate is essential to 
prevent wrinkling of the formed plate. Indiffer- 
ent results were achieved with a vacuum of 24in 
of mercury, the residual trapped air in the die 
causing dents in the dome ends. It was finally 
established that very satisfactory results could be 
obtained by using hemispherical charges of 400 
grains located 2}in above the centre of the blank, 
a vacuum of 29in of mercury, and 4in entry 
radius on the die. The dome ends so produced 
varied little dimensionally, there being virtually no 
springback of the material, and the finish was 
very good. There was relatively little change in 
the thickness of the finished material, the maxi- 
mum reduction being about 0:003in. This is 
attributed to the explosive force being applied 
almost instantaneously over the whole surface 
of the blank, whereas in conventional press work 
there is a concentration of stress at the nose otf 
the punch. 

As a result of these tests the firm states that, 
whilst explosive forming cannot compete with 
press working in large quantitity production of 
components of normal materials, it can be 
economically attractive if small quantities are 
required, more particularly if the components 
are to be of good finish and to close dimensions. 
Only a female die is required, and tt is reported 
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MILD STEEL DOME END. 


Experimental equipment for forming representative 
model of mild steel dome end for a pressure vessel 


that good results have been obtained with wood, 
plastic, and concrete dies, depending on the 
number of components required, and the finish 
and dimensional requirements. Practical con- 
siderations apart, there would appear to be no 
limit to the size of plate which could be worked, 
and the regular shaping of components from 
0-3125in thick mild steel has been reported. 
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Electrical Event Recorder 


A RELIABLE record of the date and time at 
which electrical equipment is switched on and 
off, and of the period of time for which it oper- 
ates, is provided by the Event Recorder and by an 
Hour Meter, manufactured by the special 
products department of A.E.I. Radio and Elec- 
tronic Components Division, 155, Charing 
Cross Road, London, W.C.2. As it is indepen- 
dently driven the event recorder (illustrated here), 


Event recorder to provide reliable record of date 
and time at which electrical equipment is in use. 
It is independent of mains supply 


can be used to record the time during which a 
machine is shut down through mains failure, 
and is applicable in machine time study and 
process control timing. 

It has a 15-day clockwork movement, with an 
accuracy of +5 minutes throughout the 15-day 
cycle. This movement drives, via a sprocket, a 
recording chart at a speed of lin per hour. The 
chart, 31ft long and gin wide, is copper sensitive 
Chromograph paper, perforated on one edge 
for driving. It is calibrated according to the 
service required by the user. To ensure ease of 
paper flow from one spool to the other, a guide 
device 1s incorporated. The spools are also 
designed to facilitate quick replacement of the 
recording chart. The stylus is of durable copper, 
and is mounted on the armature of a solenoid 
actuated when the supply to equipment under 
examination is switched on. When the solenoid 
is Operated the stylus is brought into contact 
with the chart. The solenoid normally operates 
at 200V, d.c., SmA, but solenoids for any supply 
from SOV to 250V inclusive, a.c. or d.c., can be 
supplied. An additional solenoid and _ stylus 
can be incorporated to convert the instrument 
to a twin channel recorder. If required, extra 
channels and speeds other than the standard lin 
per hour can be supplied. A sapphire stylus is 
available and the unit can also be supplied 
fitted with a synchronous motor. The recorder 
is available as a self-contained unit in a hammer- 
grey finish metal case with detachable, spring- 
loaded, self-latching lid (for which a lock is 
available), or without its case, so that it can be 
incorporated in other equipment. With case, 
the unit measures Stin by 44in by 4in, and 
weighs 3 lb 12 oz. 

The hour meter is used for the summation of 
running time of equipment. It consists of a 
self-starting synchronous motor operating a 
four- or five-digit counter, whose cyclometer- 


type dial gives a clearly read indication up to 
9,999 or 99,999 hours before resetting to zero. 
The hour meter is connected across the supply 
to the equipment whose total operating time it 
is required to record. The unit is available for 
operation from 200V/250V, 50 c/s a.c. supply 
and can be supplied for other mains voltages 
and frequencies at slight extra cost. The case 
(in hammer-grey finish), designed for flush or 
surface mounting, basically measures 24in by 
24in by 24in, with a 3in py 3in front flange on 
the flush mounting unit. 
{Reply Card No. E6561] 


Turbine Flowmeter 


A series of demonstrations was given in the 
development laboratory of de Havilland Pro- 
pellers, Ltd., Hatfield, Herts, on April 5, to 
show the principles and applications of the 
de Havilland ** Pottermeter.’’ This turbine flow- 
meter is used by most of the missile manufacturers 
in the U.S.A. and has many general industrial 
uses. De Havilland Propellers, Ltd., is respons- 
ible for the manufacture of the device in this 
country and for sales outside the Americas, 
Japan, and parts of the Middle East. As seen in 
the accompanying cutaway view, the sensing 
element contains a turbine rotor carrying a 
small permanent magnet polarised at right angles 
to the axis. As the rotor revolves, an alternating 


Cutaway view of flowmeter showing rotor magnet 
and pick-up coil 


current is induced in the stationary pick-up coil. 
This sine wave output may be amplified, shaped 
i1ito square-wave pulses and counted. Calibra- 
tion charts are supplied showing how many 
revolutions correspond to a desired unit of 
volume. By connecting the output to a frequency 
meter, rates of flow may be measured. 

A feature of the ** Pottermeter”’ is that it has 
no thrust bearing, the armature merely floating 
in guides. At the inlet end a deflector cone 
forces the fluid into a comparatively narrow 
passage, with a consequent reduction in pressure 
at this end of the rotor. Since the other end is 
subject to a higher pressure because of the 
venturi shape of the tube, the rotor tends to 
move “* upstream,”’ but in so doing it encounters 
the wash of the incoming fluid and so runs in a 
state of balance. The unit can therefore be 
operated in any position. 

Several demonstrations were arranged to show 
applications of the various items of electronic 
counting equipment and transducers available 
for use with the “ Pottermeter.’’ These include 
pulse counters with readout in revolutions or 
direct in gallons, pounds, or other units ; batch 
counters, rate-of-flow indicators, and a digital 
densimeter enabling the direct-reading counter 
to show the weights of fluids of different specific 
gravities. The batch counter was seen operating 
in a control circuit which accurately arrested 
the filling of a vessel when the fluid reached the 
rim. These electronic accessories are transis- 
torised and built up with printed circuit boards. 
A further application showed two “ Potter- 


meters ’’ in a process control system for blending 
fluids in desired proportions. They may be used 
for the control of mixtures by volume and weight 
in any proportions. This is typical of the uses of 
the device in the food industry, for which a 
model has been designed capable of being taken 
down for cleaning and reassembled by unskilled 
personnel without special tools. 

The ** Pottermeter ’’ is made in sizes from tin 
to 22in, covering flow rates from 4/;9 gallon to 
30,000 gallons per minute. It can be used with 
any liquid irrespective of lubricating or non- 
lubricating properties, or for gas flow measure- 
ments, and has a temperature range from 

455 deg. to +1500 deg. Fah. 

{Reply Card No. E6562] 


Aircraft Constant-Speed Alternators 


UNDER a licence agreement with Precision 
Mécanique Labinal in Paris, the Plessey Com- 
pany, Ltd., Ilford, Essex, is starting to manu- 
facture a range of aircraft constant-speed alter- 
nators. The 4kVA unit in this range (illustrated 


4kVA aircraft constant-speed alternator unit 

designed to operate at altitudes of up to 55,000ft 

with forced draught cooling and to withstand 
accelerations up to 15 g in all directions 


here) is designed to operate at altitudes of up 
to 55,000ft with forced draught cooling and 
will withstand accelerations up to 15g in all 
directions. It has been operating successfully in 
French fighter aircraft for some years, and a 
French type-approval has been obtained. At 
present machines have been developed over the 
power range 4-L9kVA, and units of up to 35KVA 
are being investigated. 

The machines will embody the Labamatic 
principle of constant frequency control, which is 
based on electromagnetic coupling incorporated 
in the drive to the alternator shaft. Constant 
rotor speed is maintained by controlling coup- 
ling slip by means of an amplifier system and a 
frequency sensitive network. The electro- 
magnetic coupling may be employed in conjunc- 
tion with a variety of simple gear drive arrange- 
ments. To improve efficiency an automatic 
two-speed gearbox can be included in the drive ; 
with this addition an engine speed range of 
34-1 can be obtained. 

The first machine to go into production is a 
4kVA, 208V, 400 c/s alternator having a power 
factor of 1-0 to 0-75 lagging. When this alter- 
nator is coupled to a drive ranging from 2900- 
8000 r.p.m., the output voltage is maintained 
constant to within +2-°5 per cent and the 
frequency to within +2 per cent. Overspeed is 
permitted up to 9000 r.p.m. for short periods. 
An electrically-operated automatic two-speed 
gearbox is fitted as standard equipment on the 
4kVA model. Magnetic amplifier circuits are 
used throughout the control system and protec- 
tion is provided against under-voltage, over- 
voltage, under-frequency and earth faults. The 
total weight of the machine, together with 
frequency regulator, voltage regulator and 
protection unit, is 721b. In an alternative form 
without automatic two-speed gearbox, the 
machine is suitable for drive shaft speeds of 
from 4700-8000 r.p.m., and the total weight is 
then reduced to 64 Ib. 

[Reply Card No. E6563] 
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4MeV Linear Accelerator for Radio- 
graphic Examination of Welds 


A DEVELOPMENT contract for a mobile linear 
accelerator designed to take X-ray photographs 
of the welds in the pressure vessel of a nuclear 
power station has been placed by the U.K. 
Atomic Energy Authority with Mullard Equip- 
ment, Ltd., Torrington Place, London, W.C.2. 
The machine is expected to be operational 
towards the end of the year. The contract 
results from investigations, commissioned by the 
Authority, into the suitability of such machines 
for making radiographic inspections of welds in 
thick materials. 

The accelerator will have an energy rating of 
4,300,000 electron volts and will give an X-ray 
output of over 600 rontgens a minute in air at 
Im focus film distance. Because of its high 
energy rating it will make possible faster radio- 
graphs through greater thicknesses of material 
than is practicable with conventional X-ray or 
isotope sources. With an exposure time of less 
than 100 seconds, using Ilford industrial * F’ 
tilm, the accelerator will produce a high definition 
radiograph of a steel specimen 6in thick ; with 
faster film the exposure time for this thickness 
would be reduced to under 60 seconds. A graph 
showing exposure times for different thicknesses 
of steel is reproduced here. 

The accelerator is specially designed for use on 
site during the building of a nuclear power 
station with a minimum of disturbance to the 
constructional work. It is easily controllable 
and has comprehensive positioning facilities for 
easy and accurate location on the specimen. 
An earlier but similar accelerator equipment 
was installed in a Government establishment 

The accelerator unit will be mounted in a 
trunnion fork assembly, and will weigh approxi- 
mately 1-3 tons and measure about 8ft overall 
length. Its power supply and control units will 
be housed in a transportable cabin which may 
be placed up to 250ft away from the accelerator 
unit. Besides giving greater flexibility for on-site 
operation, this arrangement will enable the 
operators to keep well clear of radiation from 
the machine. The machine will be developed 
from the standard 4:3MeV accelerators which 
have been marketed by the company for a 
number of years for medical, industrial research 
and radiographic applications. The X-ray 
output of the accelerator is greater than 600 
rontgens a minute measured in air at lm dis- 
tance from the target, with the beam collimated 
to give a circular field 30cm in diameter. But 
since the X-ray output is so large, increased 





10,000 


—+-——___—__+- 


7,000 


— _—— = 


4,000 


2,000 





1,000 
700 
500 
300 
200 





100! 


} 


EXPOSURE TIME — SECONDS 








4 6 
THICKNESS OF STEEL — INCHES 


Results obtained using Ilford Industrial “ F’’ film with a 
density of 2:5. For a density of 2-0 the exposure times shown 
would be multiplied by 0:8, and when using Industrial “‘C”’ 
film they should be multiplied by 0-7. 


Exposure times required for various thicknesses of 
steel when the accelerator is operating at 600 
réntgens a minute at Im 


focus film distances can be employed to provide 
larger fields. An adjustable lead iris enables the 
field size to be reduced to 30cm by Scm at Im 
focus film distance. 

With a source diameter of approximately 
2mm the resulting X-ray photographs show a 
sensitivity better than O-5 per cent on steel 
specimens between 4in and 8in thick and 0°8 per 
cent with thicknesses of about 2in. These 
results are obtained using standard D.I.N. wire 
penetrameters, the film (Ilford industrial ** F ’’) 
being exposed to give a density of 2:5. The 
r.f. power source is a magnetron valve driven by 
5 megawatt power pulses from the modulator. 
The pulse duration is 2 microseconds and the 
pulse repetition frequency 500 a second. 

[Reply Card No. E6571] 


Pump for Liquefied Gases 


Two new models of pumps for liquefied gases, 
now being made by the Distillers Company, Ltd., 
Great Burgh, Epsom, Surrey, have respective 
capacities of 100 and 200 gallons an hour at a 
pressure of 1000 Ib per square inch. These 
pumps consist essentially of a double-acting 
diaphragm head actuated by a hydraulic system, 
enabling any pumping rate from zero to maximum 





Pump for liquefied gases with a capacity of 100 
g.p.-h. at 1000 Ib per square inch 


output. The diaphragm heads are maintained at 
the required low temperature in a refrigerated cell. 

One of the new pumping sets can be seen in 
the illustration and these sets, unlike earlier 
models of smaller capacity made by the firm, 
have the complete diaphragm head and hydraulic 
actuating equipment enclosed within a single 
cabinet. The instrument control panel forms an 
integral part of the cabinet front. The refrigerat- 
ing equipment, which is normally supplied by 
Frigidair, forms a separate unit outside the 
pump cabinet, as its capacity and temperature 
characteristics depend upon the temperature at 
which the liquefied gas has to be pumped. 

[Reply Card No. E6572] 


Hydraulic Nut 


A “HYDRAULIC”’ nut developed by Euco 
Tools, Ltd., 44, London Road, Kingston, 
Surrey, is designed to enable effective tighten- 
ing with a greater pressure and using less effort 
than in the case of a spanner-tightened nut and 
at the same time to eliminate the torsional strains 
imposed when tightening a nut in the conven- 
tional way. The construction of one of these 
hydraulic nuts can be seen in the drawing we 
reproduce. 

The nut has a high-tensile steel body with an 
annular recess bored in its front face. This 
recess Communicates with a bore extending 
through to the rear face, the bore being threaded 
to receive a reducing bush which accommodates 
a socket head pressure screw A. The recess and 
the bore are filled with a special compound and 
its ends fitted with annular seals B. A thrust 
ring C in the recess bears against the front seal 
and a pressure pad D which bears against the 
rear seal transmits the pressure applied by the 
screw. When fitting the nut it is screwed up hand- 
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Construction of hydraulic nut 


tight and its full gripping pressure applied by turn- 
ing the pressure screw inwards with an Allen key. 

In tests carried out by the maker a lin 
B.S.F. hydraulic nut was screwed on to a test 
rig to impart an initial pressure of 4 ton per 
square inch. When the pressure screw was 
then turned by finger and thumb the applied 
pressure on a load cell is stated to have increased 
to 4 tons per square inch. The firm is now 
producing these nuts in all sizes from jin to 
2in diameter with Whitworth, American, Unitied 
and Metric threads. 

{Reply Card No. E6573] 


Magnetic Separators 

A NEW range of high intensity electro-magnetic 
separators for the extraction of feebly magnetic 
particles from silica sands and like materials 
which are travelling on existing conveyors has 
been developed by Industrial Magnets, Ltd., 
Station Road, Acocks Green, Birmingham, 27. 
The separator as can be seen in the illustration, is 
a self-contained unit, made in a series of sizes 
to cover conveyors from 12in to 48in wide, 
and only requires supporting from stringers on 
an existing installation. 

The separator operates on a cross belt prin- 
ciple, and its framework carries a high perme- 
ability steel magnet with a totally enclosed high 
conductivity copper magnetising coil. The 
cross belt, passing along the magnet poles 
immediately over the main conveyor burden, 
extracts magnetic particles from material 
being processed and provides automatic dis- 
charge. These separators can readily be incor- 
porated into existing conveyor systems and, if 
required, a number can be installed over the 
same conveyor. Each unit in a grouped installa- 
tion can have an individual adjustment for the 
working gap, thereby enabling particles of 
different magnetic susceptibility to be extracted. 
Kheostatic control for magnetic intensity can 
also be arranged. Each separator is supplied 
complete with a totally enclosed geared motor 
and chain drive. 

[Reply Card No. E6574] 


Cross belt magnetic separator with motor and drive 
for the extraction of feebly magnetic particles on 
conveyors 
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Grinding Machine 

A GRINDING machine now being made by 
Rudkin and Riley, Ltd., Aylestone, Leicester, 
has an internal grinding range from 0-04in to 
34in and can be fitted with an external grinding 
attachment for work up to 3in diameter between 
7in centres. The machine has a cabinet base 
with a vee bed on which the grinding carriage 
is carried on ball bearings. This carriage is 


traversed by a 4 h.p. motor and its length of 


automatic grinding feed is set by a cam up toa 
maximum stroke of 4in. The grinding spindle is 
belt-driven from a } h.p. motor at 38,000 r.p.m. 
and alternative air-driven or high-frequency 
spindles can be fitted for higher speeds. 

The headstock takes work chucks up to 6in 
capacity and two spindle speeds of 500 or 1000 
r.p.m. are available. It is mounted on a slide 
giving a cross traverse of 44in by handwheel 
with reference to a scale graduated in 0: O000lin 
increments. The head is carried on a swivel 
mounting on its slide and can be swung through 
60 deg. in either direction. Coolant is delivered 
to the work during grinding through the hollow 
spindle of the headstock. 

For external grinding purposes the grinding 
carriage housing is swung round through 
180 deg., thereby off-setting the grinding spindle 
by 24in. When external grinding between centres 
is called for, a slide bar at the rear, which takes 
the diamond truing tool, is used to carry the 
tail centre. A_ radius grinding attachment, 
available with a machine not arranged for 
adaptation for external grinding, is used in 
conjunction with a template and grinds radii 
down to $in. 

{Reply Card No. £6581] 


Easily Cleaned Belt Conveyor 


A BELT conveyor made by Farrow and Jackson, 
Ltd., 41/2, Prescot Street, London, E.1, 1s 
suitable for use on filling or packing systems 
handling sticky and similar products which cause 
belt clogging and necessitate frequent cleaning of 
the belt. This conveyor is designed to permit 
easy cleaning of a belt and its skid plates without 
need for stopping the main drive of the line. 
Incorporated at the drive end of the conveyor 


Conveyor with cuick-release snubbing roller which 
allows the belt to be raised or pulled down for 
cleaning purposes whilst still running 


structure there is a snubbing roller over which an 
additional length of the belt passes. When it is 
required to clean the belt or its skid plates, the 
movement of a handle pivots the snubbing 
roller frame to make the additional length of 
belt availableon theconveyor line. With this extra 
length of belt the main run can be lifted clear on 
the carrying side or pulled downwards on the 


return side for cleaning the skid plates and belt 
surlaces. 

A typical conveyor of this design, illustrated, 
shows the belt being raised from its plates for 
cleaning and the snubbing roller can be seen in 
its free position below. This particular conveyor 
has a double-faced white P.V.C. belt running 
over raised skid plates fin thick. A pivoted 
guard rail system over the belt is made up of 
sin diameter stainless steel bars and its sections 
can be swung clear of the belt for cleaning 
purposes. 

{Reply Card No. E6582] 


Double-Reduction Axle 


A DOUBLE-REDUCTION axle has now been 
introduced by Leyland Motors, Ltd., and is 
recommended for heavy and super-heavy duty 
single-drive vehicles, such as the “* Beaver *’ and 
the trailing axle ** Octopus.” It uses a hypoid 
bevel for the first reduction and therefore cannot 
form part of a direct coupled bogey. In contrast 
to the axle recently introduced for the lighter 
vehicles of the Leyland Group, which has the 
final reductions in the hubs, the new axle imposes 
the full wheel torque upon the differential. The 
secondary reduction uses double-helical gears, 
so that no side thrust is generated in it. and hence 
the bearings supporting the differential experi- 
ence journal loads only. 

A distinctive feature of the axle is the system 
of oil circulation, which is designed to ensure 


The hypoid bevel axle with double helical final drive : 
notice that the differential is not located along its 
axis by the bearings 


that all working parts receive a supply of oil 
by the time the road wheels have made half a 
revolution. Oil is picked up from the sump by 
a disc beside the helical wheel and picked off 
by a collector which feeds not only the nearside 
helical pinion bearing and the hypoid pinion 
bearings but also a trough on the offside of the 
intermediate shaft. Into this trough dip both 
the hypoid wheel and another disc which picks 
up oil for the bearing taking the thrust on the 
hypoid wheel. This trough cannot be emptied 
without dismantling the axle (or running it 
without oil in the sump). 

[Reply Card No. E6583] 


Transition to Jet Lift 


THe Short S.C.1 vertical take-off and landing 
research aircraft last week performed transitions 
from powered to aerodynamic lift and back. 
This machine is, it will be recalled, the one 
example of a jet-propelled flat-riser which uses 
separate lifting and thrusting engines, but the 
lift engines can be pivoted to provide accelera- 
tion along the longitudinal axis. 


Bright Platinum Plating 


To overcome difficulties in platinum plating 
with conventional plating baths, Johnson Matthey 
and Co., Ltd., has introduced a stable platinum 
plating solution which is stated to give bright, 
heavy and coherent deposits. This plating 
solution is based on the complex sulphato- 
dinitrito-platinous acid H,Pt(NO,),SO,. The 
bath is acidic and may therefore be used success- 
fully on electrical components and printed 
circuits, and platinum from the solution can be 
deposited directly on to copper, brass, silver, 
nickel, aluminium and titanium. For deposition 
on tin, zinc, cadmium or steel, an undercoat of 
silver or nickel is necessary. Electrographic tests 
have shown no evidence of porosity in these 
platinum deposits up to 0-001in thick on polished 
copper. Above this thickness some slight 
evidence of cracking may be observed. 

It is stated by the makers that the character of 
the deposits remains unchanged in the tempera- 
ture range 30 deg. to 70 deg. Cent., but the 
recommended operating temperature is 50 deg. 
Cent. Atacurrent density of SA per square foot, 
and at 50 deg. Cent., the deposition rate is 
0-0001in in two hours. At this rate very accurate 
control can be exercised over the amount of 
metal deposited, and for the majority of applica- 
tions these conditions represent the best com- 
promise of efficiency with economy. 

[Reply Card No. E6584] 


Manufacture of Doxford Crankshafts 


On March 25, before the North East Coast 
Institution of Engineers and Shipbuilders, Mr. 
R. Atkinson, B.Sc., read a paper entitled ** Manu- 
facture of Doxford Crankshafts.” The paper 
deals with the history and development of the 
shaft from the original Doxford opposed-piston 
oil engine and then goes on to discuss the 
materials used, methods of heat treatment and 
the preparation of the parts for shrinking. A 
description is given of the shrinking process as 
well as the final machining, followed by notes 
on assembly. Appendices deal with shaft 
couplings and shrink fits while line drawings, 
together with illustrations, indicate various 
stages in design and manufacture. 


S.B.A.C Exhibition, 1960 


THE twenty-first Flying Display and Exhibition 
of the Society of British Aircraft Constructors 
will be held at Farnborough from September 5 
to 11, 1960, the public being admitted on the 
Friday, Saturday and Sunday. 


Launches and Trial Trips 


BRITISH CURLEW, oil tanker ; built by Alexander 
Stephen and Sons, Ltd., for B.P. Tanker Company, 
Ltd.; length between perpendiculars 495ft, breadth 
moulded 69ft, depth moulded 37ft, deadweight 
14,000 tons on 27ft 6in service draught and 15,500 
tons on 29ft 44in summer draught, service speed 
144 knots; twenty-seven cargo oil tanks, four 
500 tons per hour cargo oil pumps ; Stephen-Sulzer 
7 R.S.A.D. 76 single-acting, two-stroke, turbo- 
charged diesel engine, 8750 maximum brake horse- 
power at 115 r.p.m. with mean effective pressure of 
99 Ib per square inch, 7750 service brake horse- 
power. Launch, January 12. 

PEARLEAF, oil tanker ; built by Blythswood Ship- 
building Company, Ltd., for Jacobs and Partners, 
Ltd.; length between perpendiculars 535ft, breadth 
Tift 8in, depth moulded 39ft, draught 30ft Otin, 
deadweight 18,045 tons, trial speed 15} knots ; 
twenty-seven cargo oil tanks, two pump rooms, 
four 500 tons per hour cargo pumps, one 100 tons 
per hour stripping pump, one 250 tons per hour 
special cargo oil pump ; two 300kW diesel-driven 
generators, one 100kW steam-driven generator ; 
Rowan-Doxford oil engine, six cylinders, 8800 
maximum brake horsepower. Trial, January 27. 
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Transport Commission’s Advisory Group 

On Wednesday of last week, the 
Minister of Transport, Mr. Marples, 
announced, in the House of Commons, the 
appointment of an “ advisory group * for the 
British Transport Commission. The chair- 
man of this group is to be Sir Ivan Stedeford, 
chairman and managing director of Tube 
Investments, Ltd., the other members being 
Mr. C. F. Kearton, joint managing director 
of Courtaulds, Ltd., Dr. R. Beeching, 
technical director of Imperial Chemical 
Industries, Ltd., and Mr. H. A. Benson, 
partner in Cooper Brothers, chartered 
accountants. The Treasury and the Ministry 
of Transport are also to be represented. The 
task of the group, the Minister stated, would 
be to examine the structure, finance and 
working of the organisations at present 
controlled by the British Transport Commis- 
sion and to advise him and the Commission, 
as a matter of urgency, how effect could best 
be given to the Government's intentions as 
indicated in the Prime Minister's statement 
on March 10. It will be recalled that in that 
statement the Prime Minister referred to the 
appointment of a “* special planning board ~ 
to examine the structure, finance and working 
of the organisations at present controlled by 
the British Transport Commission. 

In making his announcement last week, 
the Minister of Transport said that the 
“advisory body” was not necessarily to 
give expert advice. It would be considering 
expert advice which was given to it. It would 
be in close touch with the British Transport 
Commission and the unions and they and 
anyone else might make any recommenda- 
tions they wished. The body, he added, 
would not be executive but purely advisory. 
As we go to press, the matter is being debated 
in the House of Commons. 


Dry Docks and the Budget 


Mr. J. O. M. Fisher, chairman of the 
Dry Dock Owners and Repairers Central 
Council, commenting on the Budget, said 
last week that the omission of any concessicn 
to meet the request for an increased invest- 
ment allowance to 40 per cent, the same as 
that accorded to shipowners, and for an 
increase from 2 to 5 per cent in the annual 
allowance, put forward by the dry dock 
owners, was a severe disappointment. It 
was disappointing to an industry faced with 
strong competition from countries where 
much more favourable treatment was given 
to investment in dry docks. Dry docks, he 
continued, were ** one-purpose *’ assets which 
represented considerable capital investment 
and which gave very little return for a 
number of years. They were essential to 
the economy of the industry and it was 
regrettable, Mr. Fisher commented, that 
although the situation had been impressed 
upon the Government, a Government which 
professed concern for the maritime industries, 
the claims for better taxation treatment had 
been ignored. 


Institute of the Motor Industry 


At the annual dinner of the Institute 
of the Motor Industry (Incorporated) on 
Thursday of last week, the fortieth anniver- 


sary of the Institute was celebrated ; the 
toast of “ The Institute” being proposed by 
Mr. K. P. Thompson, M.P., Parliamentary 
Secretary to the Ministry of Education. 
The response to the toast was made by the 
president, Mr. Stanley S. Dawes, who held 
that office in 1943-45 and continuously since 
1950, and included the announcement that 
there had now been instituted at the Lough- 
borough College of Further Education a 
three-year full-time course, leading to a 
Diploma of the Motor Industry, for candi- 
dates with **O” level G.C.E. education and 
at least six months’ experience in the industry. 
(The four-year residential Diploma course 
for ““ A” level candidates takes place at the 
College of Advanced Technology, Lough- 
borough.) Mr. Dawes reaffirmed his con- 
viction that only the education of members 
of the industry to enable them to develop to 
the full their individual capabilities could 
allow the industry to make its proper con- 
tribution to the community as a whole. 
He added a plea for liberality in education : 

“It is abundantly clear that as each 
industry becomes more mechanised and 
scientifically administered, so the need for 
fully trained personnel in specialised opera- 
tions and techniques is accentuated, but, 
while the importance of technical vocational 
training cannot be overstressed for the 
efficient running of the productive machine, 
it is now realised that there is greater produc- 
tivity, less dissatisfaction, more happiness 
and prosperity in industrial organisations 
where personnel are trained on a broader 
basis than mere operational pursuits and 
are given an insight into the physical, indus- 
trial, financial and administrative structure 
of the organisation of which they are an 
important part and are allowed to see the 


juxtaposition of their own jobs with those of 


management and executive control, and the 
value of their contribution to the society in 
which they live.” It was announced that 
the president-elect is the Viscount Addison, 
who, in common with his predecessor, was 
trained as a mechanical engineer. 


Steel Prices 


The Iron and Steel Board has 
announced some revision of the maximum 
prices of a limited range of steel products. 
The products concerned are stainless and 
alloy steels, cold rolled carbon steel strip 
and certain specifications of non-alloy bright 
steel bars and heavy rails. The Board says 
that these changes, some of them upward 
and some downward, represent corrections 
in the price structure and that, on balance, 
they have no appreciable effect on the 
general level of steel prices. 

The most significant changes are in stain- 
less steel, the price schedule for which has 
been extensively recast in the light of experi- 
ence gained in costs at modern plants. 
Broadly speaking, the maximum prices of 
stainless steel bars have been increased, the 
overall increase being of the order of £13 a 
ton. The maximum prices of stainless steel 
flat products have generally been reduced, 
the estimated overall decrease being £9 a 
ton for plates and £13 a ton for cold rolled 
strip. These changes do not apply, however, 
to all sizes and qualities. The other price 
changes, which are much less marked cither 


way, relate to alloy steels and cold rolled 
carbon steel strip. Furthermore, in the case 
of non-alloy bright bars, the ** extras ” for 
annealing or normalising and cutting to 
length have been revised as have also the 
“extras” for special lengths of heavy rails 
All the changes became effective as from 
last Monday, April 11. 


Apprentice Training 


The Minister of Labour, Mr. Edward 
Heath, announced in Parliament on Monday 
that it was proposed to set up a small number 
of classes in Government training centres to 
provide first year apprenticeship training. 
[his training, he said, would be given only to 
boys accepted as apprentices by firms, and 
preference would be given to boys from firms 
which had hitherto found it impracticable to 
undertake apprentice training or to increase 
their present number of apprentices. No 
charge would be made for the training pro- 
vided, but the Minister explained that 
employers taking part in the scheme would be 
required to give an undertaking to pay the 
wages of apprentices during the year and to 
continue the boys’ training afterwards under 
the normal industrial arrangements. The 
usual provision for day release would apply 
during the year. The Minister added that 
the scheme had been approved by the British 
Employers’ Confederation and the Trades 
Union Congress. The establishment of 
classes in engineering had been agreed by 
employers and trade unions in that industry 
and it was intended to extend the scheme to 
other industries. 

Following the Minister’s announcement, 
it has been stated that the first training places 
will be available early this summer at eight 
Government training centres, namely, Ain- 
tree, Birmingham, Bristol, Cardiff, Hillington, 
Leeds, Letchworth and Long Eaton. It is 
expected that classes will be established at 
other centres, probably Enfield, Leicester, 
Perivale, Slough and Waddon, later this 
year, making a total of about 300 training 
places. Training will cover a systematic 
syllabus similar to that followed during the 
first year by firms with good apprenticeship 
training schemes. 


United Kingdom Exports 


The latest analysis of the overseas 
trade figures made by the Board of Trade 
shows that the increase in total exports of 
United Kingdom products in the three 
months December to February last was 
16 per cent, compared with a year previously. 
Half the increase in the last three months 
was accounted for by engineering products. 
Machinery exports increased by 18 per cent 
(£12,000,000 a month). Exports of agricul- 
tural and tracklaying tractors increased by 
41 per cent and there were also marked 
increases in exports of office machinery, 
machine tools, excavating machinery and 
electric wires and cables. Exports of cars 
increased by 45 per cent or £7,000,000 a 
month. The increase in exports of com- 
mercial vehicles and chassis, which began 
last autumn, was maintained, exports increas- 
ing by 27 per cent. Exports of ships and 
boats, aircraft and railway vehicles were, 
however, less than a year earlier. 
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Appointments 


Mr. J. W. RinGrose has been appointed chief 
applications engineer of Semiconductors, Ltd. 

Mr. W. NewLanp WILLIAMS has been appointed 
sales manager of Dunedin Engineering Company, 
Ltd. 

Mr. L. C 
Company, 
engineer. 

Mr. H. McGiyn has been appointed quality 
control engineer at the Brighton factory of West 
Instrument, Ltd. 

Mr. D. FE. A. MILLER-WILLIAMS has been appointed 
public relations officer for the motor-car division of 
Rolls-Royce, Ltd. 

Sir DONALD ForsytTH ANDERSON has joined the 
board of directors of the British India Steam Naviga- 
tion Company, Ltd 

Mr. GeorGet BeeBee has been appointed comp- 
troller of the British divisions of the Yale and Towne 
Manufacturing Company. 

Mr. C. R. Newton, chief accountant of Cockburns, 
Ltd., has been appointed a director of the subsidiary 
company, Cockburns (Springs), Ltd. 

Mr. ArNoLD W. Lek, managing director of 
Norton Grinding Wheel Company, Ltd., has been 
appointed to the board of directors of Behr-Manning, 
Ltd 

BAILEY METERS AND CONTROLS, Ltd., has announced 
the appointment of Mr. V. A. Plumley as manager of 
the Bailey meter division of Steam and Mining 
Equipment (Pty.), Ltd 

Bryce BerGcer, Ltd., has announced the appoint- 
ment of Mr. Morris W. Timberlake as northern area 
sales engineer in succession to Mr. J. R. Vallance 
who has left the company’s service. 

MARRYAT AND Scott, Ltd., announces that its 
southern branch representative, Mr. H. L. Nathan, 
has retired and it has appointed Mr. J. A. Conyers 
to manage the area from regional headquarters, 34, 
Chesham Road, Brighton, 7 

AITON AND Co., Ltd., states that Mr. R. H. Weston 
has been appointed area manager for Scotland and 
has been succeeded as works manager at Derby by 
Mr. K. H. Ewen. Mr. J. M. G. Lochhead has been 
appointed assistant marine representative. 

British INSULATED CALLENDER’S CABLes, Ltd., 
announces that Mr. C. G. Hickling, A.M.I.E.E., 
has been appointed manager of the Middlesbrough 
branch in succession to Mr. G. W. Wheaton, who has 
taken up an appointment at the Prescot Works 


GRIFFIN AND GEORGE (RESEARCH AND DEVELOP- 
MENT), Ltd., states that Dr. A. J. P. Martin is to retire 
as a director of the company, but will continue to be 
retained as a consultant. He is succeeded as director 
of research by Mr. R. C. Palmer, his present deputy. 


Dr. D. H. Foiiett has been appointed to be 
director of the Science Museum in succession to 
Dr. T. C. S. Morrison-Scott. He will be succeeded 
as keeper of the department of electrical engineering 
and communications in the Science Museum by 
Mr. D. Chilton 

NorMacair, Ltd., a wholly-owned subsidiary of 
Westland Aircraft, Ltd., announces the following 
appointments : Mr. E. C. Wheeldon, chairman ; 
Mr. D. C. Collins, managing director ; Dr. E. W 
Still, assistant managing director ; Mr. T. Bretherton, 
secretary 

THe British STANDARDS INSTITUTION announces 
that Professor R. H. Matthew has been appointed 
chairman of the building divisional council in succes- 
sion to Mr. Paul Gilbert. Mr. H. N. Pemberton has 
been appointed chairman of the council for codes of 
practice, in succession to the late Mr. A. C. Hartley. 


Concretrt, Ltd., announces that Mr. Edward 
Bush has retired from the position of sales manager 
due to ill-health, but will retain an active connection 
with the company as a sales consultant. Mr. Peter 
Schryver, sales director of Concrete (Southern), Ltd., 
will join the main board of Concrete Ltd., as sales 
director for the company. 


TILTMAN LANGLEY, Ltd, 
Edmund T. Price, of San Diego, California, has been 
a, managing director. Mr. L. A. Wingfield 

has been re-appointed as chairman of the company, 

and Mr. Leslie D. Neeves as secretary. Other 
appointments to the board of directors include 
Mr. Marcus Langley, Mr. A. Kenneth Clyde, and 
Mr. W. E. Patrick Johnson. 


LrBAR has joined Electronic Machine 
Ltd., as project and technical sales 


announces that Dr 


THE Distitters Company, Ltd., announces that 
Mr. G. F. Ashford has been appointed deputy 
chairman of the chemical group. Mr. J. M 
Rimington, managing director of the chemical 
division, has retired for reasons of health and has 
been succeeded by Mr. J. H. Dunn. Mr. J. S. Hunter 
has succeeded Mr. Dunn as assistant managing 
director (commercial) of the chemical division. 

CENTRAL ELecTRICITy GENERATING BOARD 
announces that following the appointment of Mr 
H. C. Spear as chief personnel officer, the personnel 
department has been reorganised and the following 
appointments have been made: Mr. I. G. Ellis 
becomes assistant chief personnel officer; Mr. 
N. Berryman becomes personnel officer (head- 
quarters); Mr. E. D. Selby Lowndes, A.M.I.E.I 
becomes personnel officer (policy) ; and Mr. J. F.G 
Bland becomes assistant education and training officer 
(policy). 

WESTLAND AIRCRAFT, Ltd., announces the following 
organisation changes consequential upon the recent 
acquisition of other companies and their integration 
into a single specialist 9g group. Sir Reginald 
Verdon Smith and Mr. C. N. Chichester Smith have 
been elected to the ay Mr. E. C. Wheeldon, 
managing director, has also been appointed a joint 
deputy chairman. Mr. D. L. Hollis Williams and 
Mr. W. Oppenheimer have been appointed assistant 
managing directors. Mr. A. R. B. Hobbs has been 
appointed secretary. The following have been 
appointed special directors: Yeovil division, Mr. 
ae p = group contracts manager; Mr. 
2; i Fitzwilliams, chief engineer; Mr. E. J 
Frost, cals manager; Mr. C. T. Jones, group 
insurance manager ; Mr. H. J. Penrose, group sales 
manager. Saunders-Roe division, Mr. M. W. C. 
Gordon, general manager ; Bristol Division, Mr. 
R. Hafner, chief engineer ; Fairey Division, Mr. 
H. W. D. Winkworth, general manager ; Dr. G. S 
Hislop, chief engineer. 


Business Announcements 


BritisH Ropes, Ltd., has completed negotiations 
with the New Zealand Government to set up a wire 
ropery in Auckland. 

Mr. C. E. Perry, chief design engineer of Evershed 
and Vignoles, Ltd., retired on March 31, after 
forty-eight years of continuous service with the 
company. 

G. AND J. Weir, Ltd., Cathcart, Glasgow, 
announces that it has acquired the whole issued share 
capital of the County Water Softener Company, Ltd., 
Purley, Surrey. 

Mr. P. D. Newton, A.M.I.C.E., has been taken 
into partnership by the consulting engineers, Messrs 
S. Cussons and Partners, 112, Borough Road, 
Middlesbrough. 

MERZ AND MCLELLAN announce that Mr. Frederick 
Cavendish Winfield has retired from the partnership, 
but has agreed to continue his association with the 
firm as a consultant. 

Mr. J. LAWRENCE, general manager of The General 
Electric Company, Ltd., installation equipment 
division, retired on March 31, after thirty-nine years’ 
service with the company. 

STEDALL MACHINE Toot ComPANy, 192 208, 
Pentonville Road, King’s Cross, London, N.1, states 
that it has been appointed sole distributor in the United 
Kingdom for the new Schou automotive machine 
equipment. 

THE Farrey Company, Ltd., announces that Mr 
R. L. Lickley, M.1.Mech.E., has resigned from the 
board of the company with effect from March 31, 
and has relinquished his appointments with the 
subsidiary companies of the Fairey Group. 


Sir WILuIs JACKSON, president of the Institution of 
Electrical Engineers, and Mr. W. K. BRASHER, secretary 
of the Institution, were sponsored by the British 
Council to hold discussions in Poland on the training 
of electrical engineers earlier this month. 


PoweELt Durrryn, Ltd., Boundary House, 7-17 
Jewry Street, London, E.C.3, states that it has 
acquired the whole of the share capital of Kelmac, 
Ltd. The company owns a limestone quarry at 
Nether Kellet and produces limestone products. 


Mr. R. H. Puiwtp, director and company secretary 
to Armstrong Whitworth (Metal Industries), Ltd., 
has left by air for Australia to complete administrative 
arrangements following the opening of a subsidiary in 
= Armstrong Whitworth (Australia) Pty., 
Lt 


ELECTRICAL RESISTANCE FURNACE ComPANy, Ltd., 
announces that it is now manufacturing and marketing 
in this country quenching oils containing Quenzine— 
a formulation of wetting oils and other ingredients 
developed in the U.S.A. by Aldridge Industrial Oils, 


Inc. 


THE PARSONS ENGINEERING ComPANY, Ltd., 
Southampton, announces the acquisition of a sole 
and exclusive manufacturing and selling licence in 
Great Britain and the British Commonwealth for 
Renk oil-operated marine reduction gears, designed 
by Zahnraderfabrik Renk Aktiengesellschaft of 
Augsburg, Germany. 


METAL INpustriEs, Ltd., Brook House, Park Lane, 
London, W.1, states that contracts have been 
exchanged under which it is to acquire John Lee, a 
firm of scrap iron, steel and metal merchants, of 80, 
Corporation Street, Belfast, 1, and Milewater Basin, 
Belfast Harbour. The business is being transferred 
immediately to Cox and Danks, Ltd., a wholly- 
owned subsidiary of Metal Industries, Ltd., but will 
be conducted until further notice under the name of 
John Lee. 


Davy AND UNITED ENGINEERING COMPANY, Ltd., 
announces that it has formed a steel processes division 
to absorb the personnel and carry on the work 
previously undertaken by Davy British Oxygen, Ltd. 
Davy British Oxygen was established over three 
years’ ago jointly by Davy-United and British Oxygen 
to investigate the various kinds of pneumatic steel- 
making processes and to carry out the basic engineer- 
ing studies necessary for the design of complete 
oxygen steel-making plants. The two companies have 
agreed that the execution of prospective contracts 
for oxygen steel melting shops should be handled by 
Davy-United, although Davy British Oxygen will 
remain in existence and act as the focal point for 
future collaboration in this field. Davy-United’s 
steel processes division is at Suffolk House, Suffolk 
Road, Sheffield, 2. 


PoWELL DurFrryn, Ltd., announces that a con- 
ditional offer which has been made for the purchase 
of the share capital of Hurseal, Ltd., consisting of 
160,000 ordinary shares of £1 each, at a price of 
47s. 6d. per share, has been accepted in respect of the 
whole of the share capital. The purchase of these 
shares by Powell Duffryn is accordingly taking place 
under the terms of the offer. The board of Hurseal, 
Ltd., has been reconstructed. Mr. Miles Reid, a 
director of Powell Duffryn, Ltd., has joined the board 
as chairman in succession to Mr. R. S. Bassett, who 
retires. Mr. O. Keir and Mr. B. W. Wade also retire. 
Mr. W. H. Sharland, deputy chairman of Powell 
Duffryn, Ltd., and Mr. R. Turner, managing director 
of Powell Duffryn Technical Services, Ltd., join the 
board. Mr. A. C. Hazel will continue as managing 
director and Mr. H. Hollesen, of Hollesens Fabrikker 
of Copenhagen, and Mr. B. L. B. Hutchings also 
continue as directors of the company under its new 
ownership. 


Contracts 


BRISTOL COMMERCIAL VEHICLES, Ltd., of Brisling- 
ton, Bristol, has placed an order with Heenan and 
Froude, Ltd., of Worcester, for a Heenan Electric 
dynamometer for use in the company’s experimental 
department for single-cylinder development of com- 
pression-ignition engines for their vehicles. 


CHARLES CONNELL AND Co., Ltd., has received 
from Ben Line Steamers, Ltd., an order for a cargo- 
passenger liner of 13,250 tons deadweight and a 
capacity of 675,000 cubic feet. The ship will be 
powered by a ten-cylinder Rowan-Sulzer oil engine 
developing 13,500 b.h.p., and giving a service speed 
of over 19 knots. 


Cowans, SHELDON AND Co., Ltd., of Carlisle, 
has received the order for two diesel railroad wrecking 
cranes from the Quebec Cartier Mining Company in 
Montreal, Canada. These wrecking cranes are of 
250 tons and 150 tons lifting capacity and are stated 
to be the largest of their type yet built. The value of 
the order for these cranes and their associated 
equipment is about £175,000. 


Simons-Losnitz, Ltd., has received an order from 
British Transport Docks for a diesel-electric suction 
dredger. This is a twin side-pipe trailing hopper 
craft of 180ft length between perpendiculars, 38ft 6in 
breadth moulded, 17ft 3in depth moulded, hopper 
capacity 850 cubic yards, dredging depth 40ft, and 
speed 104 knots. Power units will be two Mirrlees 
J.LSm8 diesel engines driving Brush generators. 
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by Our Continental Editor 





Dutch Transonic Wind Tunnel 


One of the most powerful wind tunnel installations in Europe was inaugurated 


recently. 


The High Speed Tunnel (H.S.T.) at Amsterdam has a test section of 


2m by 1-6m, and covers the subsonic and transonic range, up to Mach 1-3. 

The tunnel, powered by a 20,000 h.p. compressor, is an integral structure. Its com- 

paratively modest weight is largely due to the fact that a compressed air test was 
applied in place of the usual water pressure test. 


N the development of aeronautics in the 

Netherlands a key role is being played by the 
Nationaal Luchvaartlaboratorium (National 
Aeronautical Research Institute, N.L.L.), the 
successor, in 1937, of the Rijksstudiedienst voor 
de Luchtvaart (Government Aeronautical Insti- 
tute) established in 1919. The N.L.L. has its 
principal laboratories and wind tunnel installa- 
divisions 


tions at Amsterdam. It comprises 
concerned with aerodynamics, flight testing, 
free-flight model testing, flutter, combustion, 


helicopters, structures, and materials, which are 
backed up by a data processing service, library, 
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Fig. 1—Reynolds-Mach diagram for the H.S.T. for 
a characteristic length /—0-24m, and a stagnation 
temperature of 303 deg. K. 


ments ; altogether the staff numbers about 
350 persons, including seventy university gradu- 
ates and fifty graduates of technical colleges. 

On the governing board are represented the 
civil and military government departments, the 
aircraft industry, and the airlines, while a com- 
mittee of independent experts advises on tech- 
nical and scientific matters. The N.L.L. obtains 
its funds partly from government grants and 


partly from research contracts. Installations 
include five wind tunnels, with two further 
tunnels under construction, two laboratory 


aeroplanes, flight test equipment for aircraft and 
flying models, test benches for ramjets, equip- 
ment for testing materials and structures, ana- 
logue and digital computers, &c. As the present 
site does not permit any further expansion, an 
additional area has been acquired in the Noord- 
Oost Polder—the north-eastern part of the 
reclaimed Zuiderzee—where several facilities 
are under construction, including a tunnel for 
Mach 1-44 with a |-4m by 1-4m test section, 
and another for up to Mach 6 with a section of 
0-27m by 0:27m. 

The most recent addition to the facilities at 
N.L.L. is the High Speed Tunnel (H.S.T.) for 
a Mach range of 0 to 1-3, with a working section 
2m wide by 1-6m high. It is a closed-circuit 
tunnel capable of operating at stagnation pres- 
sures from 0-125 to 4 atmospheres absolute, and 


driven by a 20,000 h.p. compressor. Its Reynolds- 
Mach diagram is shown in Fig. 1. 

Wall interference in the transonic region 
(Mach 0-7 to 1-3) is suppressed by means of 
slots in the wall surface of the test section. The 
tunnel is amply equipped with measuring facilities, 
including a remote controlled schlieren and 
Shadowgraph system with closed-circuit tele- 
vision. Within a certain pressure range, the 
test chamber is accessible through an air lock, 
Much attention ts being devoted to fast processing 
of data. 

The H.S.T. is of integral welded construction, 
which alleviates foundation problems but intro- 
duces certain difficulties due to expansion. By 
forgoing the water pressure test which, owing 
to the great mass of water required, would 
otherwise have been the dominating factor in 
stressing the tunnel, a much more economical 
design could be achieved. In place of the water 
test, a compressed air test (to 3:3 atmospheres 
gauge) was Carried out, with the main object, 
not of proving the strength of the structure, but 
to make sure there was no possibility of fatigue 
failure through stresses reaching the yield value 
at any point. Stress measurements were carried 
out at about 150 positions and carefully com- 
pared with calculated values, before applying 
the full test. 


LAYOUT 


Our accompanying illustration (Fig. 2) shows 
a general view of the tunnel, while Fig. 3 indi- 
cates the arrangement. The circuit 1s rectan- 


gular and measures 58:98m by 11-26m over 
centres. At the cooler where it is largest, the 
pressure shell has a diameter of 12m ; its total 
volume is 4700 cubic metres, and its weight, 
about 600 tonnes (to which must be added 
another 300 tonnes for internal equipment). 

The hot leg extends over approximately 74m 
from the compressor to the cooler, and com- 
prises a parallel section followed by a 5 deg. 
diffuser and two right-angle bends fitted with 
turning vanes (Fig. 3). 

After the cooler come five anti-turbulence 
screens, then the convergent section with variable 
throat, and the test chamber. The air returns 
to the compressor through the cold diffuser 
and two right-angle bends with turning vanes. 

The H.S.T. is one of the largest wind tunnels 
in Europe. Its main data are shown in Table L. 


TABLE I—Principal Data of H.S.T. 
Design Closed circuit pressurised 
tunnel 
Circuit (centres) 58-98m by 11-26m 
Volume 4700 cubic metres 


600 tonnes 
900 tonnes 


Steel weight of shel! 
Total weight with fittings 


Mach range 0 to 1-3 
Maximum Reynolds number (at 

Mach 0-3) 6™« 10 
Reynolds number at maximum 

Mach +x 10 
(for characteristic length 0-24m 


303 deg. K.) 
0-125 to 4 ata 


stagnation temperature 
Stagnation pressure 
Compressor 


Horsepower 20,000 
Maximum speed 620 r.p.m 
Number of stages Four 


Airflow 850 cubic metres per second 
Control Speed and blade pitch 
Cooler : 


1800 cubic metres per hour 
7 deg. Cent 
20 deg. Cent 


Water flow rate 

Temperature rise of water 
Temperature drop of air 
Downstream air temperature 


variation t 1-5 deg. Cent 
Test chamber 
Design 12-5 per cent slotted wail 
and plenum with access 
through airlock 
Section 2m wide by |:6m high by 


2:6m long 
Main motors 4 - 3000 h.p., 2° 7kV 
Power house : 
Number and output of boilers 
Steam conditions 


5 x 27 tons per hour 
360 deg. Cent., 33 atm. 


Number and output of turbo-sets 4 « 4600kW 
Speed 1100-5600 r.p.m. 
Maximum frequency 934 cls 


Air compressor, delivery pres- 
sure 40 atm 
Air pressure vessel, volume 600 cubic metres 





Fig. 2—High-speed wind tunnel seen from the north-west. 
right. 


On the left, the cooler and test section with access airlock. 


The duct for the compressor drive is on the 
Reinforcing ribs are clearly seen 


(note double rings at corners), as are some of the supports 
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COMPRESSOR 

The tunnel airflow of up to 850 cubic metres 
per second derives from a 20,000 h.p. compressor 
driven through a floating shatt (permitting 
variations in level of 1-Scm) and flexible 
couplings by four 5000 h.p. motors. The com- 
pressor 1s a four-stage machine, designed for a 
maximum speed of 620 r.p.m. There are forty- 
seven blades in each stator, and twenty-two 
blades*in each rotor stage. 

The stator casing for machining purposes was 
made in two sections, as well as being split 
horizontally. It has an internal diameter of 


COMPRESSOR 


2-98 


Fig. 3 


4-8m and ts Hanged at each end to the adjo:ning 
tunnel shell 

The rotor, which weighs about 
supported in two bearings spaced 5-13m apart, 
the end thrust being taken up by a Michell bear- 
ing. The hub takes the form of a drum |:&m 
in diameter and 4-08m long carrying four rings 
of 3: 2m outside diameter in which are housed 
the stub shafts of the variable pitch blades. By 
longitudinally moving a central drum, with 
which the arms on the stub shafts are in engage- 
ment, the blade pitch can be varied between 
0 and 60 deg. with an accuracy of 0-02 deg. 
Oil pressure is used to actuate the drum, the 
movement being fed back mechanically to the 
control valve so as to shut it off when the desired 
position has been reached. Both the desired and 
the actual position of the blades are shown on 
the same scale by large pointers whose coinci- 
dence indicates completion of the adjustment. 
The servo mechanism can be operated electric- 
ally from the tunnel control desk at four speeds, 
from a few hundredths of a degree per minute 
to 4 deg. per minute ; at the maximum speed 
the blades can also be controlled locally for 
maintenance. 

While a coarse adjustment of the airflow can 
be made by varying the compressor speed, this 
is too Sluggish to give the required degree of 
adjustment, or permit a quick shut-down. By 
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General arrangement of layout of wind tunnel 
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altering the blade setting a fine adjustment of 
the flow can readily be made, and if required 
the tunnel may be stopped by returning the 
rotor to zero pitch. 

Since oil spray or vapour must not enter the 
tunnel, care was taken to keep the pressure 
inside and outside the bearing housings equal- 
ised. In addition, the bearings are fitted with 
labyrinth glands from which contaminated air 
is constantly withdrawn. After being cleaned in 
active carbon filters, the air is returned to the 
glands 

Balancing of the rotor presented a problem, 
as the size of the machine 
prevented this being 
done in the maker's 
works. Accordingly, it 
was decided to carry out 
balancing in situ. Initi- 
ally, at non-resonant 
frequencies, the ampli- 
tude at the bearings was 
about Su, and that of the 
tunnel, 200u ; while in 
conditions of resonance, 
vibration became exces- 
sive, reaching amplitudes 
of up to 100u at the bear- 
ings, and 2000 in the 
tunnel. Up to and in- 
cluding the full com- 
pressor speed the tunnel 
has nine natural fre- 
quencies, and while one 
endeavours to operate 
as far away from these 
as possible, in addition a high degree of 
balance is particularly important. Initial bal- 
ancing was done by adding known masses 
at the ends of the rotor and measuring the 
amplitude and phase angle of the vibration. 
For the tinal balancing this method did not 
prove sensitive enough because of disturbing 
factors, such as bearing play and vibrations, trans- 
mitted from outside the system. Accordingly, 
use was made of the fact that at resonance 
the tunnel constitutes a very selective amplifier, 
with a gain of about 50. The final tests were 
run at a pair of resonant frequencies (the seventh 
and eighth, and the eighth and ninth harmonic), 
taking measurements at a single point at the 
centre of the opposite limb of the tunnel where 
the amplitude was a maximum and which was 
farthest from the point of excitation where most 
of the disturbances were introduced. In the end, 
the rotor was balanced to such a degree that at 
none of the resonant frequencies did the bear- 
ing amplitude exceed 4y or the tunnel amplitude 
at any point 34u. 

Strain gauge Measurements were also carried 
out to determine the effect of vibrations on the 
rotor blades. Torsional stresses were found to 
be small under all conditions, and bending 
stresses did not exceed 4kg per square milli- 
metre, even during surging, which those measure- 
ments helped to pinpoint very closely. 
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COOLER, CONTRACTION, AND TEST SECTION 

In the hot diffuser section, the tunnel expands 
from 4-8m to 6:74m, and after two right-angle 
bends widens to 10m in a cone having an angle 
of 40 deg., before reaching the cooler. In spite 
of this last enlargement being so rapid, losses are 
kept small because of the comparatively low 
kinetic energy in this zone of slow velocity, and 
because the air resistance of the cooler which, 
moreover, is artificially increased by a wire 
screen in the expansion cone, helps to push the 
flow against the walls. 

As Fig. 4 shows, from the beginning of the 
expansion cone to the end of the first portion of 
the cold diffuser, the pressure shell forms an 
outer casing for the tunnel liner and the test 
section. Over this length, the shell increases 
from a diameter of 6: 74m to 12m, and decreases 
again to 9m at the test section, and finally to 
2:95m. A number of bulkheads serve as sup- 
ports for the internal components, and to 
isolate the consecutive sections from each other. 
Because of the extreme variation in the air 
velocity, the static pressures can differ by as 
much as 1-2 atmospheres. By isolating the 
sections, the tunnel liner is subjected only to 
small pressure differences so that a lighter 
thickness of metal could be used, which made it 
easier to construct the more complicated duct 
profile which occurs here. Moreover, around 
the test section a plenum is created which 1s at 
the same pressure as the interior of the test 
section. 

The cooler is octagonal in shape, measuring 
10m across opposite sides, and comprises ten 
sections of different lengths. Each section 
consists of two vertical banks of finned elliptical 
tubes, one bank arranged behind the other, the 
water passing through in counterflow. The cool- 
ing water connections are made with flexible bel- 
lows so as to allow for expansion. The cooler can 
absorb the thermal equivalent of 20,000 h.p., 
and give a downstream air temperature uniform 
to within = 1-5 deg. Cent. This small variation 
in the air temperature requires a high rate of 
flow, amounting to about 1800 cubic metres 
per hour. By varying the coolant flow, the 
stagnation temperature of the tunnel can be 
adjusted. Under normal conditions the cooling 
water increases in temperature by 7 deg. Cent., 
and the air is cooled through 20 deg. Cent. The 
difference in temperature between the air leav- 
ing the cooler and the cooling water at the inlet 
is 30 deg. to 40 deg. Cent. 

Downstream of the cooler are placed five 
anti-turbulence screens made of 0-2mm dia- 
meter wire with mesh centres at 0-9mm. The 
air velocity here is about 10m per second. The 
screens are followed by the contraction having 
an area ratio of 25: I. 

The tunnel liner then passes through the first 
of the two bulkheads which close off the plenum 
around the test section from the rest of the 
tunnel. These bulkheads are stiffened by radial 
ribs flexibly attached to the shell and support an 
8-5m long, 3:8m high, and 2: 7m wide, assembly 
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Fig. 4—Horizontal section through cooler. test chamber and diffusers 
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incorporating a variable De Laval nozzle and 
the test section. On account of the great stiff- 
ness required, the supporting structure alone 
weighs 45 tonnes, so that the whole assembly 
attains a weight of 70 tonnes. It consists prin- 
cipally of two rectangular end flanges connected 
at top and bottom by cross-braced box girders 
measuring in section 0-9m by 0:4m. 

In the leading part of the assembly is the 
adjustable De Laval nozzle, having an upper 
and lower rigidly-contoured throat profile which 
can be moved in an out at the leading end while 
turning about a longitudinally sliding fulcrum 
near the trailing end. The gap between the 
trailing end and the chamber wall is bridged 
by a flexible steel plate which can be addition- 
ally deflected by an auxiliary hydraulic jack set 
in the centre. The higher the Mach number, the 
more the throat has to be narrowed. The side 
walls of the nozzle are fixed and not adjustable. 

he test section which then follows is equipped 
with a 12:5 per cent slotted top and bottom to 
suppress shock waves, the air diffusing out 
through the slots being ejected again from the 
plenum by the diffuser. In addition to the 
possibility of adopting a slotted wall test section, 
the use of a plenum removes the need to have 
pressure-resisting observation windows. 

Each side wall has three large 
through which schlieren observations can 


windows 


be 


made. The optical equipment for this can be 
+ 
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Fig. 5—Diagrammatic view of supports 
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Fig. 6—** Neutral hole ’’ intersection between pressure shell and access tube 


moved in all directions as well as rotated about 
a vertical and a horizontal axis. For this 
purpose it is mounted in a yoke suspended at 
each end by independently controlled wires, the 
yoke itself being rotatably mounted on the crab 
of an overhead travelling crane. 

The illumination is either continuous or flash- 
light, the schlieren or shadow images being 
observed by a television camera or recorded 
photographically. All moments and _ settings 
are controlled from outside the tunnel. 

In transonic tests the model is supported on a 
tail sting attached to a faired support. The 
latter can be raised or lowered by mechanical 
and hydraulic means, and the sting can be tilted 
so as to vary the angle of attack. A remote 
yaw control is being designed. 

For tests at subsonic speeds the model is sup- 
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ported at the fuselage. In half-model tests, one 
of the observation windows is replaced by a 
steel plate on which the model is mounted, 
while in two-dimensional tests the model is 
carried between two such steel plates. Prepara- 
tions for dynamic stability testing are being 
made. 

The measurement of forces and moments is 
done with calibrated strain gauges, the set-up 
being corrected for deflection. Equipment for 
pressure measurements includes a forty-position 
static tube for determining longitudinal pres- 
sure distributions inside the test section. For 
transverse measurements a_ rake-like holder 
makes it possible to set up nine sets of static 
tubes, Pitot tubes, or hot wire anemometers. 
for determinations of static and total pressure, 
velocities and turbulence. For finding pressure 
distributions over the surface of a model, there 
is available a mercury multi-manometer with 
162 tubes. 


CoLbD DIFFUSER 


The test section is followed by the cold diffuser 
which comprises two parts. The first is a 
12-34m long liner within the outer tunnel shell, 
and forms the transition from rectangular to 
circular section. At 2-95m diameter begins the 
second part of the diffuser which is formed by 
the shell itself, and continues through two 
right-angle bends to the compressor inlet. The 
opening angle of the 
diffuser as far as the 
first bend is 5 deg.; 
from there onwards it 
is about 3 deg. 


. 


TURNING VANES 


All four bends are 
fitted with turning vanes, 
which are fixed at the 
bottom, and free at the 
top to expand verti- 
cally. The vanes are of 
sheet material, with a 
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section in the form of a 96 deg. circular arc 
extending into flat tangential leading and trail- 
ing portions. The chord length varies between 
972mm and about 1595mm, the pitch being 0-4 
times the chord. A number of horizontal ribs in 
each vane stiffen the profile. 
POWER House 

Energy for the compressor motors is derived 
from four 4600kW turbo-generator sets, generat- 
ing at 2°7kV with a maximum frequency of 
934 c/s, their speed being variable between 
1100 and 5600 r.p.m. Steam at 360 deg. Cent., 
33 atmospheres, is supplied from five 27 tonnes 
per hour boilers. A fifth turbine is installed for 
powering an air compressor, with a delivery 
pressure of 40 atmospheres. This air is stored 
in a 600 cubic metres pressure vessel, for boost- 
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ing the H.S.T., and for driving intermittent 
tunnels. Water for the jet pump used to evacuate 
the high-speed tunnel is supplied by the cooling 
water pumps of the power house. It takes up 
to fitteen minutes to bring the tunnel to its maxi- 
mum pressure of 4 atmospheres, and half to three- 
quarters of an hour to evacuate it to 0-7 atmo- 
sphere. Higher vacua require much longer 
pumping, e.g. 4 atmosphere takes about two- 
and-a-half hours to reach. 

The electric power generated is used to drive 
the four 5000 h.p. main motors which are 
arranged in line, and are normally connected in 
parallel. Alternatively, the power station can 
be used to drive another, smaller, tunnel. 


DESIGN 


In an integral tunnel like the present, the shell 
takes up all forces arising from the operation of 
the tunnel, a fact which greatly simplifies the 
design of the supporting structures. At the 
Amsterdam site this represents a great economy, 
as it avoids the need for extensive piled founda- 
tions which, with a sectional tunnel, would be 
required for transmitting the large unbalanced 
forces and moments. These also require 
extra steel for strengthening the shell at the 
points of attachment of the supports. 

On the other hand, the integral construction 
makes it more difficult to handle temperature 
stresses which arise from three main causes, a 
temperature difference of about 20 deg. Cent. 
between the hot and cold halves of the circuit, 
solar radiation tending to produce upward 
arching between supports, and snow, which by 
chilling the top, producing downward arching. 
The temperature differences across the tunnel 
section which were assumed for design purposes 
where 20-25 deg. Cent. from solar radiation, 
and up to 70 deg. Cent. from the action of a 
snow cover. To reduce the effect of solar radia- 
tion the tunnel is painted with aluminium paint 
and part of the shell at the test chamber 1s 
protected by a roof. 

The tunnel is constructed of structural mild 





Fig. 7—Airlock showing the two sets of doors 


steel plate, mostly 15mm, but thickening to 
25mm near the corners and 32mm at the corners 
themselves, where an elliptical ring forms the 
transition between the two circular sections at 
right angles. The shell is stiffened by external 
flanged frames. At the corners and supports, 
pairs of particularly heavy frames are employed. 

As shown in Fig. 5, the supports are arranged 
in four places. At three of these are pairs of 
vertical steel columns arranged to permit hori- 
zontal deflection. The compressor at A is 
supported in a more elaborate manner by two 
columns, of which the inner one prevents over- 
turning about the compressor axis and hori- 
zontal movement at right angles to it, but allow- 
ing limited axial movement by means of 
flexible pivot joints. The outer support also 
allows some axial movement. The arrangement 
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can absorb out-olf-balance forces of up to 
400 tonnes, such as may arise from blade failure. 
Transverse displacement is also restricted at 
B by a horizontal anchor. Provision is made 
against lifting of the supports. In order to 
suppress vibrations, a pair of columns incor- 
porating oil dampers 1s attached at the compressor 
pend. These columns offer no resistance to 
static loads They are 
mutually at right angles, 
and thus serve to damp 
out both the horizontal 
and vertical components 
of the vibration. At all 
the supports, levels can 
be checked and adjusted 
in case of subsidence. 

An interesting solu- 
tion was adopted for the 
intersection between the 
main shell and the access 
tube This is based 
on the “ neutral hole” 
method (E. H. Mans- 
field, 1955) in which the 
edge of a Cut-out Is rein- 
forced so as to leave the 
Stress system in the 
plate undisturbed. For 
a principal stress ratio 
of 2:1, as in pressure 
vessels, the solution to 
the plane problem ts 
an elliptical hole with 
edge reinforcement vary- 
ing in area, the ratio 
at the ends of the long 
and short axes of the 
ellipse being 2°8: 1. In 
the present case, 50mm 
thick reinforcement 
plates were riveted in- 
side and out to the 
25mm thick shell (Fig. 6). 
The membrane forces no 
longer balance because 
of the fact that the 
shell is no longer plane 
but circular, but equi- 
librium is restored by 
the access tube which ts 
attached along the 
line of the ellipse. The 
transition of this tube from elliptical to circular 
at the airlock doors (Fig. 7) is externally rein- 
forced by rings. 

MAIN CONTRACTORS 

and auxiliaries; Werkspoor 

Compressor : Dinglerwerke 


Test section and part of 
Datwyler and Hausam- 


Pressure shell 
N.V., Amsterdam. 
A.G., Zweibricken. 
Measuring equipment : 
mann, Zurich. Cooler: G.E.A. Luftkidler- 
Geselischaft, Bochum. Steam plant: N.V. 
Stork, Hengelo. Electric machinery : Heemaf, 
Hengelo. Consultants: N.V. tot Keuring van 
Elektrotechnische Materialen (K.E.M.A.), Arn- 
hem ; Koninklyke Marine. Architect: Maas- 
kant, Rotterdam. Structural work N.V. 
Bataafsche Aanneming Maatschappij, Amster- 
dam. 


Geneva Motor Show 


On March 25, page 540, under the ttle 
“Geneva Motor Show No. I,” we referred to the 
Gordon Gran Turismo car, and in particular to 
the operation of the front and rear brakes by 
separate hydraulic circuits. We now learn that, 
although these hydraulic systems are not servo- 
assisted, the brakes are in fact disc brakes of 
Girling manufacture. The system is designed to 
give a retardation of 28ft per second per second 
for a pedal force of 117 lb, a 60,40 distribution of 
effort resulting with a pressure of 980 Ib per square 
inch in the front system and 1180 Ib per square 
inch in the rear. The discs themselves are 
respectively I1gin diameter by }in and 11 ¥in 
diameter by gin. 
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Award to Professor Tschumi 


The American Institute of Architects has 
announced that Jean Tschumi, professor of 
architecture at the Polytechnic School of the 
University of Lausanne since 1943, and president 
of the International Union of Architects 1954-58, 
is to receive the 1960 Reynolds Memoria] 


Head office building of Nestlé at Vevey 


Award. Professor Tschumi was chosen unani- 
mously by the A.I.A. Jury (chairman, Dr. Walter 
Gropius) for his design of the seven-storey 
Nestlé’s International Headquarters building 


It is located in a park in Vevey, on the shore of 


Lake Geneva. 

The 25,000 dollars R. S. Reynolds Memorial 
Award is conferred annually on the designer of 
the foremost contemporary structure in the 
world, using aluminium in a manner which 
could significantly influence present-day archi- 
tecture. 

The building, which we show in the accom- 
panying illustration, is built in a Y-shape 
so as to give all the offices views towards Lake 
Geneva or the mountains. The curved facade, 
resulting from this floor plan, lends variety to 
the outside. Basement and ground floor are of 
reinforced concrete, while the upper floors have 
a Welded steel frame with an aluminium curtain 
wall. The entire ground floor has glass walls 
so that motorists driving on the main road 
can look through and see the lake and the 
mountains beyond. The silhouette is made 
more striking by the deeply undercut penthouse 
under the roof. Of particular interest are 
the vertical baffles and sunshades which protect 
the rooms without hiding the view from inside, 
and help to lend variety to the long rows of 
windows. Among individual details may be 
mentioned the large entrance canopy, 44ft 
long and having a free cantilever span of 
33ft 6in. It is constructed of aluminium sheet 
only 3mm thick with 5mm thick extensions for 
the cantilevers. 


New Elementary Particle 


The discovery is reported from the Joint 
Nuclear Research Institute, Dubna, near Moscow, 
of a positively charged anti-sigma-hyperon. The 
work was carried out by an international team 
including Professor Wang Kang-Chang, of China, 
Acadamician V. Veksler, and other scientists. 
The particle has a mass of about 2300 times that 
of an electron, and a life of about 107° seconds, 
after which it disintegrates into an anti-neutron 
and a positively-charged =-meson, i.e. a meson of 
273 times the electron mass. Experimental work 
involved the study of some 40,000 photographs 
of tracks observed in a propane bubble chamber. 


Mallet Giving Low-Peak-Force 
Impulses 
been 


Zerver, 


introduced by 
Remscheid- 


tool has 
(Hermann 


An unusual 
Hazet-Werk 


.Vieringhausen) for use in such tasks as fitting 


window glasses, knocking on car hub covers, and 
beating out dented panels. It resembles a rubber 
mallet, as can be seen in our illustration, but 


This rubber-covered mallet has a plastic filling that 
renders it completely ** dead ”’ 


in fact the weighted head is filled with a plastic 
of high hysteresis ; consequently the mallet is 
virtually “‘dead’’ and has no tendency to 
bounce off the object struck. With this tool 
inadvertent damage to paint work can _ hardly 
occur; even the handle is rubber-covered. 
The weight quoted is 1300 grammes (2 Ib 14 02). 


U.S.-Euratom Joint Programme 


The U.S.-Euratom Joint Research and 
Development Office announced recently that 
by May 15 more than 200 proposals and 
letters of intent to participate in the U.S.- 
Euratom research and development programme 
had been received from firms, research groups and 
educational institutions, both in the Community 
and the United States. The total sum involved 
in the definite proposals amounts to about 
37,000,000 dollars. 

One of the essential elements of the U.S.- 
Euratom agreement lies in the ten-year research 
and development programme, which aims at 
lowering the cost of energy provided by the 
nuclear reactors which will be built in the 
countries of the Community during the coming 
few years within the framework of the vast joint 
programme for the development of nuclear 
energy. The invitation to take part in the 
research and development programme was put 
out jointly by the Euratom Commission and the 
U.S. Atomic Energy Commission on December 
23, 1958. Under the terms of the U.S.-Euratom 
agreement this programme will extend over a 
period of ten years, each of the contracting 
parties contributing approximately 50,000,000 
dollars in the course of the first five years. 

The response to the invitation shows that both 
in the Community and the United States there 
is a very wide interest in the common programme 
agreed between the two sides. 
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The Work of P. L. Nervi 


Professor Pier Luigi Nervi, who, on April 5, received the Royal Gold Medal 
for Architecture, was born at Sondrio in 1891 and graduated at Bologna in 1913. 
In 1923, he founded his own firm of contractors and thus achieved what 
he considers an essential unification of all aspects and stages of structural design 
One of his earliest works in private practice was the sports stadium at Florence 
(1927-1932), which includes a grandstand canopy with a cantilever span of 7Oft 
There followed, from 1935 onwards, the military aircraft hangars at Orvieto 
and Orbetello, with clear spans of 330ft by 130ft. The intersecting ribs of the 
vaulted roofs involved elaborate formwork and, in order to save the need for this, 
Nervi turned to prefabrication. From 1943 onwards, he experimented with 
‘* ferro-cemento,”’ consisting of wire-mesh and small bars embedded in thin 
sections of high-grade cement-sand mortar. At first considered for building 
ships—Nervi still uses a ferro-cemento yacht—the new material proved eminently 
suitable for prefabricated panels, forming at the same time the permanent shutter- 
ing for in situ reinforced ribs and any top cover which might be applied, and 
requiring no subsequent internal finishing operation. 

The main exhibition hall at Turin (RIGHT) represents an early application of 
these ideas ; it was completed from beginning to end in only six months. On 
Plate 16 in our issue of January 1, we referred to the ‘‘ Palazzo dello Sport,”’ 
one of the structures designed by Nervi (in collaboration with the architects 
A. Vitellozzi, M. Piacentini, and Antonio Nervi) for this year’s Olympic games 
in Rome. -BOTTOM, RIGHT, are seen some of the prefabricated elements 
of the 330ft diameter cupola, before placing the in situ concrete in the 
valleys and ridges and the precast top slabs. The hollow radial vee-sections, 


4ft deep at the edge of the roof and 1ft at the centre opening, accommodate lit RE ITI i 
indirect lighting, sound-absorbing material and ventilating ducts. The ‘‘Palazzetto ee 
dello Sport ’’ (CENTRE), which is 200ft in diameter, uses 1620 roof elements 
of only nineteen different shapes, some of which are shown (BOTTOM, LEFT) 
during positioning of the reinforcements for the ribs and outer roof skin. The 
elements are 2:5cm thick and weigh up to 350 kg; the outer concrete has a 


=< > SS 





thickness of 3cm. On top were placed 
5cm of insulation, which was covered with 
bitumen-impregnated jute. Assembly and comple- 
tion of the cupola required forty working days 
Like the larger dome, the ‘‘Palazzetto’’ is 
supported on inclined columns ; the ‘* Palazzo "’ 
columns (illustrated loc. cit.) are of twisted section, 
the surface being generated by means of straight, 
narrow shuttering boards ; a device used by Nervi 
elsewhere, e.g. in the ‘‘Corso Francia’ elevated 
road to the Olympic village, which is now being 
completed. Among more orthodox structures may 
be mentioned the Pirelli skyscraper in Milan (in 
collaboration with Ponti) and (in collaboration 
with the architects Breuer and Zehrfuss) the 
U.N.E.S.C.O. headquarters in Paris. 























THE AMERICAN SCENE 


by Our American Editor 


April 15, 1960 


THE ENGINEER 





Progress of the Tennessee Valley 
Authority 


No. Il 


HybDRO-ELECTRIC CONSTRUCTION 


CTIVE construction was started in March, 

1959, on the installation of three new hydro- 
electric units at the historic Wilson Dam. The 
three 54,000kW units will bring the installed 
capacity at Wilson, which already has the 
greatest hydro-electric capacity in the system, 
to 598,000kW. Wilson Dam was started during 
World War I and was placed in operation 
initially in 1925. When the plant was trans- 
ferred from the War Department in 1933, the 
power station contained eight generating units 
with a total installed capacity of 184,000kW. 
There were ten vacant stalls in the power station 
for additional units. As upstream storage was 
provided by the construction of new dams, the 
additional units were installed during the ten 
years 1940-50 to take advantage of the improved 
water supply. They brought the installation to 
its present 436,000kW capacity. 

The present construction involves the instal- 
lation of three “* outdoor units at the end of 
the existing power station. Economies are 
being achieved by using the construction plant 
facilities, shops, and offices which were used in 
connection with the construction of the new 
Wilson lock. A special floating bulkhead, used 
to seal off the upstream side of the dam for the 
construction of the lock, also was being modified 
at the end of the year for use in installing the 
penstocks for the new hydro-electric units. 

Plans were also made during the year to add 
three generating units at the Wheeler Dam, 
154 miles upstream from Wilson. The new 
units will be of 32,400kW capacity each, the 
same as the eight units now installed. The 
total installed capacity at Wheeler will be raised 
from 259,200kW to 356,400kW. 


WILSON Dam Lock 


Construction of the new 100ft single-lift lock 
at Wilson neared completion, but the scheduled 
operating date had to be postponed from June 
to November because of delay in the delivery 
of the lower lock gate. The delay resulted from 
a sixty-day strike combined with fabrication 
difficulties at the works of the manufacturer. 
The erection of the south leaf of the lower gate 
was delayed until the faulty pintle bearing could 
be replaced. 

The new lock eliminates the most 
bottleneck to the growing traffic on the Ten- 
nessee waterway. The 100ft single lift lock— 
the highest in the world—has a chamber 600ft 
long and 110ft wide. It will be capable of 
accommodating nine of the “jumbo’’ barges 
now widely used on the river. Chambers at the 
old tandem locks can handle only one at a time. 
The “ jumbo ™ barges, 35ft wide and 194ft long, 
commonly carry 1500 tons of cargo. Thus the 


serious 


new lock will be able to handle 13,500 tons of 


cargo in a single lockage. The average lockage 
time for tows will be reduced from five hours to 
one hour or less 

While the completion of the lock proper was 
delayed, other aspects of the project continued 
on schedule. The new high-level bridge span- 
ning both the old and the new locks was com- 
pleted and opened to traffic in March. It 


replaces the old roadway in the lock section of 


the dam where the opening of the drawbridge 


(Continued from page 628, April 8) 


during locking operations often caused long 
traffic delays. The deepened 2} mile long 
Florence Canal leading to the lock was placed 
in Operation over most of its length in May. 
Traftic continued to use the lower part of the 
canal through Lock and Dam No. 1, which later 
will be by-passed when modifications of the old 
tandem lock are completed. 

A dyke and seven sheet piling cells were 
constructed between the river and the entrance 
to the canal to reduce cross currents. Plans 
were also made to replace the present swing 
span of the Southern Railway bridge over the 
Tennessee just below the mouth of the canal 
with a vertical lift span. By eliminating the 
central pier on which the swing span turns, clear 
entrance to the canal is assured. Construction 
on the bridge changes was started late in 1959. 
With the completion of the Wilson lock and 
canal project, the three dams farthest down- 
Stream on the Tennessee waterway will be 
equipped with 110ft by 600ft locks, this size 
having been built in the original construction of 
Pickwick Landing and Kentucky dams. Up- 
stream, all but one of the dams have smaller 
standard locks, with chambers measuring 60ft 
by 360ft. The exception is Hales Bar Dam, 
formerly owned by a private power company, 
where the chamber is only 60ft by 265ft. 

The new Wilson dam lock (Figs. 6-9) now com- 
pleted is at a point where, in earlier times, shoals 
and rapids severely hampered and occasionally 


prevented navigation in a reach of the Tennessee 
River that drops nearly 100ft in 27 miles. Begun 
in July, 1956, the lock structure was formally 
opened in November, 1959. The entire project, 
including deepening of one of the present lock 
chambers and related canal changes, cost 
38,000,000 dollars. 

Situated on the north river bank, the present 
navigation facilities consist of a double-lift 
lock at the dam, a canal 2} miles long below the 
dam, separated from the main river channel by 
Patton Island, and a single-lift lock and dam 
at the lower end of the canal. The double-lift 
lock has two chambers in tandem with a com- 
bined lift of 90ft ; these chambers are separated 
from the spillway by a 200ft non-overflow dam 
section. The dimensions of the upper and 
lower chambers are 60ft by 292ft and 60ft by 
300ft respectively. The lock at the lower end of 
the canal has a maximum lift of 10ft ; its lock 
chamber is 60ft by 298ft. To accommodate 
the new 110ft by 600ft lock chamber in the 
existing dam structure, eight spillway gates 
adjacent to the present tandem lock facilities 
were removed. The resulting reduction of spill- 
way capacity, from the original fifty-eight gates 
to fifty, was made possible by the combined 
effect of upstream river regulation, virtually 
non-existent when the dam was built, and the 
installation of additional power units at the dam. 
The new lock chamber is entirely downstream 
from the dam to avoid a very costly upstream 
cofferdam in over 80ft of water. The upper sill 
and gate rest on the old dam. The lock walls 
extend downstream 800ft supplemented by a 
spillway guide wall 635ft long. To handle the 
100ft total lift, a double-leaf mitre gate 117ft 
high was installed at the downstream end. 
The 20,000 cusecs of water needed to fill the 
lock chamber enter through a 1I5ft by I5ft 


Fig. 6—Aerial view of the Wilson dam lock approaching completion, with new high-level road crossing 
the lock area 
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Fig. 7—Upstream view of 600ft long by 110ft wide Wilson dam lock 


chamber 


Culvert extending the length of the chamber 
in each wall. These two culverts terminate 
upstream at bellmouth intakes, I5ft by 23ft, in 
the dam face ; downstream they make a 90 deg. 
turn and discharge into the dam spillway channel. 
lainter gate valves, at both ends of each culvert, 
control the flow to and from the ports of the 
lock-floor lateral system. Final filling can be 
accelerated by lowering the upper gate to permit 
spilling into the chamber, while supplementary 
final emptying will be accomplished through 
ports under the lower gate. The latter is neces- 
sary because the water level in the canal aver- 
ages 5ft below the river level at the point of 
discharge. Filling takes about twelve minutes, 
and the full locking cycle an average of forty-five 
minutes. 

The downstream guard walls are of con- 
ventional design. However, the upstream guard 
wall, 555ft long, is a floating reinforced concrete 
boom similar to that in successful use at the 
Kentucky Dam. A high-level bridge spans both 
the new and the old locks, thus eliminating 
traffic interruptions on the river and on the dam 
roadway. The canal alignment has been altered 
to provide a better sailing line with respect to the 
railway and highway bridges downstream. This 
involved by-passing the existing downstream 
canal lock and dam and required deepening of 
the present lower tandem lock chamber and the 
canal by 10ft. 

The construction programme, which began in 
July, 1956, proceeded according to a critically 
timed schedule which permitted a minimum of 
delay to traffic on the roadway over the dam and 
virtually no interruption to navigation. The 
chief operations involved were the construction 
of the new lock chamber, including existing 
spillway alterations ; excavation for and main- 
tenance of a temporary canal while the existing 
canal was being deepened ;_ realignment of the 
canal at the downstream end; erection of a 
high-level bridge over the new and existing 
locks, and deepening of the existing lower lock 
chamber so that the tandem lock can function 
as an auxiliary unit without the 10ft of lift now 
provided at the canal lock. 

Very limited space was available for the 
construction plant. The concrete mixing plant, 
with three 2-cubic-yard tilting mixers, was 
situated just downstream from the land wall of 
the new Iock. It was supplied with graded 
aggregates by conveyor from a 50,000-ton 
storage area located in a small ravine adjacent 
to the main construction plant. The concrete 
mixes were specially designed and tested to utilise 
limestone aggregates and fly ash _ supplied 
from the Colbert steam power station. From 
the construction plant area on the bluff to the 
floor elevation of the new lock, trucks and other 
heavy equipment had to drop 120ft in a hori- 
zontal distance of only 800ft. To accomplish 
this, 1950 lineal feet of bridge and roadway were 
required to obtain a suitable grade. The through- 


Fig. 8—Double-leaf 


truss span bridge crossed the existing lower lock 
chamber on a 5 per cent grade at an angle of 
78 deg., and had a navigation clearance of 52ft. 
On the same grade, a timber trestle then made a 
68 deg. turn upstream and connected with two 
steel trusses, almost parallel, to the new lock 
which descended on a 7 per cent slope to a rock- 
filled crib abutment and roadway. The roadway 
made a complete reverse turn and continued 
downstream on a 5 per cent grade into the work 
area. 

Eleven closely-timed cofferdam changes were 
necessary for the new lock construction and to 
permit deepening of the upper canal and the old 
lock areas. In addition, seven temporary or 
permanent dykes were required to allow canal 
deepening, to make canal alignment changes at 
the downstream end and to maintain navigation 
while this work proceeded. The cofferdam for 
the main lock was designed as a standard 
cellular steel sheet-pile structure, but difficulty in 
obtaining sheet-piling necessitated the substitu- 
tion of a timber rock-filled crib section 200ft 
long from the spillway and across the apron of 
the existing dam. In the remaining section there 
were twenty-eight sheet-pile cells, each 36: 6ft 
in diameter and about 38ft high. The cell 
farthest downstream was tied to the existing 
concrete guard wall by a sheet-pile cut-off wall 
supported by berms of clay and rock. The 
gravel-filled cofferdam cells were grouted on the 
river side and backed up on the lock side by 
riprap. The erection of the main cofferdam on 


mitre gate, 117ft high, installed at the downstream 


end of the chamber 


ledge rock was complicated by the presence of 
large limestone slabs, some containing up to 100 
cubic yards and weighing 200 tons. These had 
been displaced during high-water discharges and 
deposited in piles and windows below the dam. 
Drilling and blasting were required to reduce these 
slabs to a size that could be handled by power 
shovels. In January and February, 1957, the 
cofferdams safely passed the Wilson dam flood 
record, involving a flow of 372,000 cusecs. 
Rock excavation for the new lock, totalling about 
200,000 cubic yards of a shaly limestone, was 
completed on schedule in eight months, utilising 
conventional equipment and carbide-tipped tool 
bits. During the fifteen-month concreting opera- 
tion, over 375,000 cubic yards were placed. 
Concrete placement averaged 1800 cubic yards 
per day, with 2100 cubic yard peaks while working 
in big blocks. Concreting was done on the two 
night shifts, the day shift being reserved for form 
changes and other construction. The passage of 
water through the dam to fill the lock presented a 
special construction problem. Two passages, 
one in each lock wall to supply the filling culverts, 
required the removal of the dam concrete without 
disturbing the old structure. It was possible to 
remove part of the concrete by an open shooting 
procedure on the downstream face. However, 
stability considerations for the old dam limited 
this to about 16ft of the total 42ft cut. 

Before further tunnelling could be carried out, 
it was necessary to place the concrete for the 
upper gate sill to approximate final elevation and 














Fig. 9—First tow of barges passing through the lock in November, 1959 
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to concrete the lock walls to above lake level 
The lock walls were built up at the back of a 
floating bulkhead regularly used for gate repair. 
The sill and wall blocks loaded the spillway, in 
addition to stabilising the spillway piers against 
the horizontal pressure of the bulkhead upstream. 
The tunnel cut, 19ft by 27ft, or 15ft by 23ft after 
lining with concrete, removed about one-fourth 
of the dam volume in that section. 

To seal off the Wilson reservoir while culvert 
tunnelling and concreting operations were under 
way, a 200-ton floating bulkhead, 46ft by 74ft, 
was built of high-strength steel plate. This 
bulkhead was a 3ft deep, all-welded. cellular 
structure whose sides and bottom fitted against 
the upstream face of the 
dam. Because of the 
rough and irregular sur- 
face of the dam concrete, 
necessary for a 
diver, using a series of 
vertical tight-wires, to 
plot the configuration ol 
the dam face. From 
this information sealing 
details were worked out, 
using shaped timbers 
and rubber seals. The 
bulkhead was positioned 
by flooding the three 
lowe! compartments 
thus turning it to a verti- 
cal position. It was then 
sunk to the right depth 
in front of the culvert 
opening and pulled tight 
by cables. Water was 
pumped out from behind 
it to a point just below 
the spillway crest. The 
spillway gate was then 
removed and all water 
pumped out, thus allow- 
ing external water press- 
ure to complete the 
sealing of the bulkhead 
A similar procedure was 
culvert entrance 

With the bulkhead in place and unwatered, a 
carefully planned and executed tunnelling pro- 
gramme began. Starting from the previously 
excavated downstream face, three advances of 
6ft and one of 6ft to 8ft were made. Before the 
final 6ft to 8ft advance, the culvert stoplog was 
positioned to prevent area flooding should the 
bulkhead become damaged. A timber platform 
was constructed in the bulkhead to catch falling 
concrete and a timber mat placed over the culvert 
entrance area. Line drilling was carried com- 
pletely through the entire section and the 
enlarged pilot hole broached through to the 
bulkhead void. Blast holes, on [Sin centres, 
were drilled to within L8in of the upstream face 
of the dam. Using only § lb of dynamite per 
hole—2 Ib at the front and } Ib at the back of 
each hole—the section was pulled to the pilot 
hole. The remaining concrete, already cracked 
by adjacent excavation, was chipped and wedged 
out. The closeness of both the bulkhead and the 
dam construction joint made the removal of the 
last section particularly critical. The high-level 
bridge over the navigation channels replaces the 
roadway on the dam and the bascule bridge at the 
original lock. The removal of the roadway 
arches and piers in the new lock area was a 
rather difficult job which had to be closely timed 
and planned for accomplishment during the 
four-month peridd when the roadway was out of 
service during the erection of the high-level 
bridge. Four existing roadway arches weighing 
1580 tons each and three piers weighing 460 tons 
each had to be cut into 20-ton to 40-ton pieces, 
loaded on barges and disposed of upstream in 
Wilson Lake. Just before the closing of the 
original roadway in December, 1958, 16ft of the 
downstream roadway section were removed 
across all four arches, reducing traffic to one lane. 
After the road was closed, the remaining 1 1ft 6in 


it Was 


used at the other 


on 


of the roadway section and the 19ft gate section 
were removed, allowing concrete to be placed in 
the bridge foundations in this area and in the lock 
walls up to final grade. 

A floating guard boom, 555ft by 27ft, on the 
spillway side of the lock, guides vessels into the 
upstream entrance. This concrete boom was 
built in six sections in an area just downstream 
from the new lock and floated when the area 
cofferdam was flooded. The sections were 
assembled in the lock chamber and towed into the 
lake above the dam. Assembly, by bolting, was 
facilitated by the temporary flooding of the 
compartments to align the boxes. The down- 
stream end: of the floating boom was fastened to 


Fig. 10—Drawing of the proposed Melton Hill dam, power station and lock 


the Clinch River in Tennessee 


the lock wall. The upstream end, or nose, of 
the boom had to have two anchors to hold it in 
position in over 80ft of water. In the Florence 
Canal and the temporary canal downstream 
from the lock, the Massman Construction 
Company and the Farrell Construction Company 
moved 3,200,000 cubic yards of material. The 
temporary canal, 100ft wide, excavated mostly 
in the dry, permitted navigation to continue 
without interruption while the contractor deep- 
ened the existing 300ft wide Florence Canal and 
relocated the lower end to by-pass the canal 
lock of 1Oft lift 


TRANSMISSION SYSTEM CONSTRUCTION 


About 425 circuit miles of transmission line 
were constructed during the year, and at the end 
of the year 11,728 circuit miles were in service 
in the transmission network. Due to some 
retirements and minor adjustments, there was a 
net increase of 359 circuit miles over last year. 
About 270 miles of 161kV lines were built to 
transmit power from new steam-electric units 
into the system. More than 5000 miles of com- 
munication services, including telephone, printer 
telegraph, telemeter, facsimile, pilot relaying 
supervisory control, and data transmission, were 
added during the year to keep pace with the 
growth of generation and transmission facilities. 
Research and development by T.V.A._ has 
brought about much improvement in carrier 
transmission on the power lines through so- 
called ** broad-band coupling.’ This increases 
the frequency range available for communication 
and permits more circuits to be used. The 
printer telegraph circuits have been particularly 
useful in providing daily information from the 
steam plants to assist in directing the distribu- 
tion of large coal receipts. At the end of the 
year about 25,000 miles of telephone circuit and 
38,000 miles of other kinds of communication 
circuits were in operation. Included in these 


figures were 23,000 miles of microwave radio 


circuits 


PROJECT PLANNING 


Investigations were continued during the 
year on sites for new steam power stations and 
multiple-use dam projects. At the Norris 
Hydraulic Laboratory, a scale model was 
virtually completed for study of the hydraulic 
features of the proposed Melton Hill Dam. The 
project is to be built at a site on the Clinch 
River at the head of Watts Bar Reservoir and 
would extend the navigation channel on this 
tributary about 38 miles to Clinton, Tennessee :; 
it would add 72,000kW of installed generating 
capacity to the power system and take advantage 
of the storage provided by Norris Dam. <A 
model towboat and barges, operated by wireless 
remote control, will be used in navigation 
Studies in the model tests at the laboratory 

Limited progress was made on planning 
studies for three other hydro-electric projects 
One was the Austral project on the Hiwassee 
River below the Appalachian Dam ; the second 
a proposed Fort Loudoun Dam extension which 
would divert the flow of the Little Tennessee 
River into the Tennessee above the dam ; and 
the third the Nemo project on the Obed River, 
a major tributary of the Emory River flowing 
into Watts Bar Reservoir. An appraisal was 
made of twenty-six possible sites for future 
hydro-electric schemes in the Valley, including 
preliminary estimates of costs, average annual 
energy, installed capacities, and summaries of 
principal features. Investigations were con- 
tinued on possible steam power station sites. 


( To be continued ) 


Space Facts 


A POCKET-SIZE handbook entitled Space Facts 
has been compiled and published by the General 
Electric Missile and Space Vehicle Department. 
It includes tables of physical data on the sun, 
its satellites, and their satellites, a discussion of 
the mechanics of flight out of, and into, the 
earth’s atmosphere, and a study of human 
characteristics and tolerance to abnormal atmo- 
spheres, acceleration, radiation, and impact. 
Ihe treatments of navigation, guidance, and 
communications include a nomogram deriving 
transmitter power from bandwidth, noise level 
frequency et al. for ranges up to 10° nautical miles. 
i.e. One earth radius or Astronomical Unit. 

Copies are available from Product Informa- 
tion, Missile and Space Vehicle Department, 
General Electric Company, 3198, Chestnut 
Street, Philadelphia 4, Pennsylvania. 


Rare Earth Metal Investigated 


PRODUCTION of a pound of scandium, an 
extremely rare metal, by Union Carbide, marks 
the first time that such a “ large’ quantity of 
scandium has ever existed in one place at one 
time. The accomplishment also marks the 
completion of the first of two contracts with 
Materials Laboratory, Air Research and 
Development Command and the Air Material 
Command of the United States Air Force at 
Wright Air Development Centre. This contract 
called for 1 lb (0°45 kg) of scandium of at least 
99 per cent purity. 

The material is in the form of two discs of 
scandium about 3}in (7-9cm) in diameter and 
jin (19-1mm) thick, whose 99 per cent purity 
met the United States Air Force contract 
specifications. It has a density comparable 
to aluminium, but at the same time has a rela- 
tively high melting point of 1550 deg. Cent., or 
about two and a half times the melting tempera- 
ture of aluminium. 

The second contract, already under way, calls 
for an analysis of the material to study its 
physical, chemical, and mechanical properties. 
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MACHINE TOOLS 


831,762. November 7, 1957.—DiFFERENTIAL Drivt 
MECHANISM FOR A CONTROL DRUM IN A MACHINE 
Toot, Seneca Falls Machine Company, Seneca 
Falls, New York, U.S.A. (/nventors: Edwin 
Roy Smith and Constantine Francis Cafolla.) 

This invention relates to means for co-ordinating 
the angular or rotational movement of a control 
drum in a machine tool with the linear feed or dis- 
placement of a moving member, such as a tool carriage 
of the machine tool. Such a control drum may be 
used for controlling the speed or direction of feeding 
of the carriage or for other analogous purposes. In 
the drawing are shown primary and secondary drive 
means for separately or jointly feeding a machine- 
tool slide or carriage. Referring to the accompany- 

ing drawing, a tool carriage A rotatably supports a 

gear nut B threaded on a lead screw C. The screw 

is normally held stationary by a magnetic brake D. 

rhe gear nut is revolved by a meshing gear F, slidable 

on a driven splined shaft F. The gear E rotates 
the gear nut B and moves the tool carriage along 
with it. The shaft F may rotate the lead screw 
through sprockets and a chain, one sprocket being 

driven from the shaft through a magnetic clutch G. 

When the clutch is engaged, the screw C will be 

rotated and the gear nut thus receives an additional 

axial movement, providing a differential increase in 
the rate of tool carriage travel. Interlocking means 

(not shown) determines that when the clutch ts 

closed the brake is automatically released. <A 

control drum AH is turned angularly in either direction 
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in predetermined relation to the rotation of the feed 
shaft and lead screw. Linear movement of the tool 
carriage may be simply effected by turning the gear 
nut B on the fixed lead screw. Rotation of the gear 
nut is also transmitted to the sun gear J through the 
sprockets and chain K. The sun gear casing L is 
normally held from rotation by the brake D and 
the sun gear rotates the arm M andworm to turn 
the worm gear and drum 4H at a proportional 
speed. For faster carriage travel, the lead screw is 
itself rotated and imparts an additional axial move- 
ment to the nut B and carriage. Such rotation of 
the lead screw acts through the sprockets and chain 
O to rotate the casing LZ, and thus to superpose 
additional rotational speed on the drum to corre- 
spond to the increased speed of tool carriage travel. 
The speed of rotation of the drum is thus at all 
times co-ordinated with the speed of travel of the 
carriage, and this proportional relation between linear 
travel and angular displacement is maintained 
unchanged by changes in either the speed or the 
direction of carriage travel. Contact pins in one or 
more series may be selectively mounted in the drum 
and may actuate any usual limit switches to effect 
desired changes in speed or direction of carriage 
travel or other machine functions. The brake G 
will be released whenever the magnetic clutch M is 
activated and vice-versa.—March 30, 1960 


830,432. May 29, 1958.—LARGE REVOLVING WorK 
TABLES OF MACHINE TooLs, H. W. Kearns and 
Co., Ltd., Atlantic Street, Broadheath, near 
Manchester. (/nventor : Curtis Albert Sparkes.) 

With existing constructions of revolving work 
tables, in order to facilitate rotation means are 
usually provided, at the centre, for lifting the table 
before and during the rotation. Such central lifting 
of the table may fail to ensure easy rotation if the 
table is unevenly loaded. Tilting and distortion of 
the table are avoided by the present invention, accord- 
ing to which a revolving work table is provided with 
jointly operable lifting jacks spaced around a circle, 
concentric with the vertical axis and adapted to bear 
on a coaxial circular track on a supporting surface 
of the machine tool. Beneath the revolving table 


there is supported by bolts a large ball race A 
which is concentric with the central spigot. Four 
screw jacks are spaced around the underside of the 
revolving table. As shown in detail each jack has a 
lifting screw bearing, through a thrust ball-bearing 
B, and a non-rotating shouldered plug C on the 
upper race of ball-bearing 4. Each lifting screw 
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screws into a bush fitted in the revolving table. 
The lifting screw of each jack is keyed to a sleeve D 
surrounding its thrust bearing and formed with a 
sprocket wheel E. A chain engages with the sprocket 
wheels of all four jacks. The ends of this chain are 
secured to a sleeve nut F, traversed along a lead 
screw spindle, journalled in flanges on the revolving 
table. By rotating this spindle the four jacks are 
ictuated in unison.—March 16, 1960. 


GUILLOTINE SHEARS 


831,354. August 19, 1958.—PowEek-OPERATED 
SHEARS, Brookes (Oldbury), Ltd., Brades Road, 
Oldbury, near Birmingham, and William Henry 
Laban, 10, South Road, West Hagley, Worceste1 

This invention relates to power-operated guillotine 
shears, and has for its object to provide hydraulically- 
operated shears in which the angular setting of the 
movable blade relative to the fixed blade can be 
adjusted to accord with the work to be performed 

In the illustrated example of the invention the 

horizontal platform at the front of the machine for 

supporting the sheet or strip to be cut has secured 
to its rear face a horizontal fixed blade A with its 
upper edge flush with the top of the platform, The 
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vertically movable slide carrying the upper blade F 
has on its rear face at its ends bearing strips which 
are held against guides on the frame by a pair of 
spring units B which serve to urge the slide in both 
an upward and rearward direction. For limiting 
endwise movement of the slide laterally of the 
machine there is provided a rod C which at one end 
is mounted within a rubber bush secured to a hori- 


zontal plate attached to the rear of the slide and at 
its other end to the frame. The slide is moved 
downwards against the action of the spring units B 
by hydraulically-actuated pistons D acting on oppo- 
site ends of the slide. The axes of the cylinders 
of these pistons are inclined so that the thrusts 
exerted act rearwardly as well as downwardly 
to. assist in holding the slide against its 
guides. Each piston is of hollow cup form 
at its end to engage a complementary concave 
seating on the slide, so that the rod is capable of 
universal angular movement relative to the slide. 
One or both thrust rods incorporate screw-threaded 
parts so that their effective lengths can be varied to 
adjust the angular setting, or rake of the movable 
blade E relative to the fixed blade. By this means 
the rake of the movable blade can be readily set to 
accord with the work. In front of the movable 
slide and above the platform are devices, F, for 
gripping the work. To facilitate the accurate setting 
of the fixed blade there is formed in the base of the 
platform a recess having an inclined face with which 
co-operates one side of a wedge G movable by screws. 
By adjusting the wedge by the screws the blade can 
be raised or lowered.— March 30, 1960. 


MINING MACHINERY 


831,360. December 20, 1957.—-APPARATUS FOR 
WINNING COAL AND OTHER MINERALS, Stahl- 
werke Bruninghaus G.m.b.H., Westhofen, West- 
falia, Germany. 

One example of embodiment of this mineral 
winning equipment is shown in the accompanying 
drawings. Parallel to the coal face is a row of props 
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A behind which there is a coal face conveyor B 
A coal winning apparatus according to the inven- 
tion consists of a frame C which can be advanced in 
a coal cutting direction. At its rear end the frame 
is coupled to hydraulic cylinders, the outer ends of 
the pistons D of which are fixed to the feet of hydraulic 
telescopic props clamped in inclined positions 
between the floor and roof of the mine. Mounted 
in guides on the frame is a carriage E movable along 
the frame by gears engaging a rack. The carriage 
carries a bearing for a pivot F to which is fixed a 
cutting tool arm G. The arm can be moved to and 
fro about the pivot over a quarter of a revolution by 
a hydraulic cylinder. Props at the corners of the 
frame can be clamped against the roof, so that they 
take up the roof pressure in the region of the appa- 
ratus. At the beginning of the working operation 
the carriage is situated at the conveyor side of the 
frame. When the cutter arm is started its swinging 
movement strips a section of coal of specific thick- 
ness from the coal face. The part of the coal face 
above the cut then breaks down of its own accord. 
The tool arm is then returned and the carriage 
moved along the rack by the amount of the required 
depth for the next cutting cycle. This cycle is 
repeated step by step until the coal face has been 
mined-out to a specific depth and the carriage has 
reached the end of the frame. The carriage is then 
returned to its initial starting position at the con- 
veyor side of the frame. During this return move- 
ment the rear face of the tool arm pushes before it 
the coal cut and that which has fallen towards 
the conveyor belt.—March 30, 1960. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the TIME and PLACE at which the meeting 
és to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Tues., April 19..-ALDERSHOT AND Distkicis BRANCH Queens 
Hotel, South Farnborough, Hants, * Silicones in the Electrical 
industry,”"’ P. R. A. Cherrett, 7.30 p.m. 

Wed., April 20.—BiRMINGHAM BRANCH: Visit to Birmingham 
City Police Headquarters, 7.30 p.m. ye WOLVERHAMPTON 
AND District BrRaNncH Chamber of Commerce, District 
Bank Chambers, Lichfield Street, Wolverhampton, “ Some 
Aspects of Electric Arc Welding,’’ J. K. Johanneson, 7.45 p.m. 

Thurs., April 21.—RBADING AND Districts BRANCH: Visit to 
H. and G. Simmonds Brewery, Reading, 2.30 p.m. ye SouUTH- 
AMPTON BRANCH Polygon Hotel, Southampton, Film and 
Lecture, “ New Light on Niagara,’’ 8 p.m. 

Mon., April 25.—BristoL AND West oF ENGLAND BRANCH : 
Royal York Hotel, Bath, “ The History and Development of 
Shoemaking in Street,’’ 8 p.m 


BRITISH COMPUTER SOCIETY 
Thurs., April 21.—LONDON BRANCH : Northampton College of 
Advanced Technology, St. John Street, London, E.C.1, “* Auto 
mation and Uncertainty,’’ Stafford Beer, 2.30 p.m 
Thurs.. April 28.—Becrast BRANCH 29, University Square 
Belfast, Annual General Meeting, 7.15 p.m. y SourTH WaLes 
AND MONMOUTHSHIRE BRANCH Smali Shandon Lecture 
Theatre, University College, Cardiff, Symposium on * Auto 
6.38 p.m 


BRITISH INSTITUTE OF MANAGEMENT 
Thurs. and Fri., April 21 and 22.—1960 NORTHERN CONFERENCE 
Southport, *‘ The Problem of Growth.”’ 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Thurs., April 21.—Mepicat ELectronics Group London 
School of Hygiene and Tropica! Medicine, Keppel Street, 
Gower Street, London, W.C.1, * Electro-Physiology,”’ J. G 
Nicholls, 6.30 p.m 
Wed., April 27.-LoNDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, * Electronics in Oceanography," M. J. Tucker, 6.30 


( odes 


m. 

Thurs., April 28.—-ScortisH SECTION : Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, Annual 
General Meeting, and Technical Films, 6.30 p.m. 

Fri., April 29.—SouTH MIDLANDS SECTION :_ North Gloucester- 
shire Technical College, Cheltenham, “ The Application of 
Semiconductor Devices in Power Supplies," D. D. Jones, 
and Annua! General Meeting, 7 p.m. 


BRITISH INTERPLANETARY SOCIETY 
Thurs., April 28.—Hoare Memorial Hall, Church House, 
London, S.W.1, “ High Altitude Chambers and Pressure 
Suits,”” E. W. Sull, 7 p.m. 


CEMENT AND CONCRETE ASSOCIATION 


Wed., April 27.—Building Centre, 26, Store Street, London, 
W.C.1, Film, “ Pyrodek Roof Construction,” 12.45 p.m 


COMBUSTION ENGINEERING ASSOCIATION 
Tues., April 26.—SCOTTISH REGION : Douglas Hotel, Galashiels, 
Films on “‘ Atomisation "’ and “ Clean Air Act,”’ followed by a 
Discussion on “* Modern Methods of Oil Firing,’’ opened by 
R. A. Dunlop, 10.30 a.m. and Discussion on “ The Utilisation 
of Smal! Coals,’ opened by R. Cleland, 2 p.m. ye NorTH 
WESTERN REGION Engineers’ Club, Manchester, ‘* The 
Working of the Clean Air Act over the Past Twelve Months,”’ 
J. E. Richards, 2.30 p.m ; 
Thurs., April 28.—WeSTERN REGION Park Hotel, Cardiff, 
“ Research Towards Improving Mechanisation and Auto- 
matic Control in Industrial Coal-Fired Boilerhouses,"’ G. G. 


Thurlow, 10.30 a.m 


ILLUMINATING ENGINEERING SOCIETY 
Mon., April 25.—BiIRMINGHAM CENTRE Regent House, St 
Philip’s Place, Colmore Row, Birmingham, Film Show, 
6 p.m. ye Leicester Centre : Demonstration Theatre, East 
Midlands Electricity Board, Charles Street, Leicester, Annual 
General Meeting, 7 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 

Wed., April 27.—LoNDON BRANCH: Constitutional Club 
Northumberland Avenue, London, W.C.2, Annual General 
Meeting, and ** Foundry Coke—Production and Utilization,” 
J. P. Graham, and L. W. Bolton, 7 p.m. ye SOUTHAMPTON 
SECTION . Technical College, St. Mary's Street, Southampton, 
Annual General Meeting, and Lecture and Film on “ Dus 
Extraction and Dressing,’’ W. B. Lawrie, 7.30 p.m 


INSTITUTE OF FUEL 


LONDON BRANCH : Institution of Civil Engineers, 


Wed., April 27 
London, S.W.1, Presidential Address, 


Great George Street, 
$.30 p.m 

Thurs., April 28.--LONDON BRANCH Connaught Rooms, 
London, W.C.2, Annual General Meeting, 11.30 a.m. y& Easi 
Mipitanp Section : Gas Showrooms Lecture Theatre, Not- 
tingham, Annual General Meeting and “ Nuclear Power 
The New Power Stations,’ G. T. Shepherd, 6.15 p.m. 


INSTITUTE OF MARINE ENGINEERS 
VMon., April 25.—-West oF ENGLAND Section : Small Engineer- 
ing Lecture Theatre, The University, University Walk, Bristol 
&, Films, “ An Introduction to the Heat Engine’’ ; “ British 
Adventure,”’ and “* Journey from the East,”’ 7.30 p.m 
Twes., April 26.—The Memorial Building, 76, Mark 
London, E.C.3, Annual General Meeting, 5.30 p.m 


INSTITUTE OF METALS 


Wed., April 27.-Metat Puysics COMMITTEE 
Square, London, 8.W.1, “ Deformation and 
lon Crystals,’’ J. Washburn, 6.30 p.m 


INSTITUTE OF NAVIGATION 


Fri., April 22.—Roya!l Geographical Society, |, Kensington 
Gore, London, $.W.7, “ The Economics of Ship Routing,”’ 
G. L. Hansenn and R. W. James, 5.15 p.m 


INSTITUTE OF PETROLEUM 


LONDON BRANCH: 61, New Cavendish 
W.1, “ The Problem of Air Poilution,”’ S 


Lane 


17, Belgrave 
Fracture of 


April 21 
London 
6 p.m 


Thurs.. 
Street 
Craxtord 


INSTITUTE OF SHEET METAL ENGINEERING 


Twes., April 26._-SouTH-West Brancu : Department of Engin- 
eering, The University, Bristol, Forum, “ Future Develop 
ments in the Stee! Industry,”” 7 p.m 


INSTITUTE OF WELDING 


Wed., April 20.—NortTH LONDON BRANCH : 54, Princes Gate, 
London, S.W.7, Annual General Meeting, 7.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 

Twes., April 26.—Great George Street, Westminster, London, 
S.W.1, “ Design, Fabrication and Erection of the Ganga 
Bridge,’’ S. G. Savarkar, S. Turley, J. Williams and R. J. C 
Tweed, 5.30 p.m 

INSTITUTION OF ELECTRICAL ENGINEERS 

Tues., April 19.—SouTH-East SCOTLAND Susp-Centre: “ The 
Application of Irradiation in Industry,"" M. C. Crowley 
Milling, 7 p.m. ye Oxrorp District BRANCH: Council 
Chamber, Town Hall, Oxford, Joint meeting with the Insti- 
tution of Production Engineers, ‘* Power Factor Correction 
of Industrial Electricity Supplies,’’ R. O. M. Powell, 7 p.m. 

Wed., April 20.—SouTH-West SCOTLAND SuB-CENTRE Insti- 
tution of Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, *‘ Some Considerations in the Application of 
Power Rectifiers and Convertors,” J. P. McBreen, 6 p.m. 
te SOUTHERN CENTRE: Farnborough Technical College, 
Boundary Road, Farnborough, Hants, “* Machine Transla- 
tion of Languages,’ A. D. Booth, 6.15 p.m. 

Thurs., April 21.—-SouTH MIDLAND CENTRE: General Electric 
Company, Ltd., G.E.C. Ballroom, Telephone Works, Stoke 
Coventry, ‘‘The Jodrell Bank Radio Telescope,’ C. M 
Kington, and Film, ** The Inquisitive Giant,’’ 7 p.m. 

Fri., April 22.—EDUCATION DiscussION CiRCLE: Savoy Place 
London, W.C.2, Discussion on ‘“ Broadening University 
Courses,’’ opened by H. E Barlow, 6 p.m. ye NorTH 
STAFFORDSHIRE SUB-CENTRE: Duncan Hall, Stone, ** The 
Application of Transistors to Line Communication Equip- 
ment,’’ H. T. Prior, D. J. R. Chapman and A. A. M. White 
head, 7 p.m. 

Mon., April 25.—-LONDON GRADUATE AND STUDENT SECTION 
Savoy Place, London, W.C.2, “A Survey of Microwave 
Techniques for the Transmission of Speech and Vision,’ 
<. C. Kao, 6.30 p.m. ye SouTH MIDLAND ELECTRONICS 
AND MEASUREMENT Group : James Watt Memorial Institute, 
Birmingham, “‘ The Challenge of the Propagation Medium 
to the Radio Engineer,”’ G. Millington, 6 p.m. 

Tues., April 26.—-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “‘ An Experimental Transistor-Con- 
trolled Component Selection and Testing Machine,’’ T. ¢ 
Cardwell, J. R. W. Smith and G. H. King, 5.30 p.m. ye NorTH 
MIDLAND UTILISATION Group: Leeds and County Conser- 
vative Club, South Parade, Leeds, 1, ‘* Silicone Electrical In- 
sulation,’’ J. H. Davis, 6.30 p.m 

Wed., April 27.—-ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “ Henri de France, Colour 
Television System,’’ R. Chaste and P. Cassagne, 5.30 p.m. 
%& SHEFFIELD SuB-CENTRE: Royal Hotel, Cleethorpes Road, 
Grimsby, Second Hunter Memorial Lecture, “* The Protection 
of Electrical Systems,’’ H. G. Bell, 7 p.m. 

Thurs , April 28 —OrpINARY MEETING: Savoy Place, London, 
W.C.2, * Radar Observations of Birds and * Angels,’’’ E 
Eastwood, 5.30 p.m 

Fri., April 29.—SouTH MIDLAND EDUCATION DisCUuSSION CIRCLE : 
College of Technology, Gosta Green, Birmingham, Discussion 
on “The Generalized Analysis of Electrical Machines,”’ 
opened by J. G. Henderson, 6 p.m 

Sat., April 30.—LONDON GRADUATE AND STUDENT SECTION : 

Visit to Bankside Power Station, London, S.E.1, 10.30 a.m 


INSTITUTION OF ENGINEERING DESIGNERS 
Wed., April 27.—Midland Hotel, Bradford, Films, “ From 
Strength to Strength,’’ and ** 1000 Miles in Fourteen Hours,”’ 
7.30 p.m. 
INSTITUTION OF LOCOMOTIVE ENGINEERS 
Tues., April 26.—GENERAL MEETING : Lecture Hall, Institution 
of Mechanical Engineers, 1, Birdcage Walk, Westminster, 
London, S.W.1, ** Steel Wheels and Tyres,’’ C. F. Ryan and 
B. B. Hundy, $.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 

Wed., April 20.—SOUTHERN GRADUATES’ SECTION: Visit to 
Witney Blankets, Witney, Oxon, 2.30 p.m. ¥& Coventry 
Grapuates’ A.D. Centre: Craven Arms, High Street, 
Coventry, “‘ Trends in Transmission, 1900-1960 ?"’ B. C. 
Mills, 7.30 p.m 

Thurs., April 21.—MIDLAND BRANCH: Matthew Bolton Tech- 
nical School, Suffolk Street, Birmingham, Repetition of the 
James Clayton Lecture, “‘ The Future of Air Breathing Engines 
in Aviation,’ S. G. Hooker, 6 p.m. % EASTERN GRADUATES’ 
Section : Crown and Anchor Hotel, Ipswich, Annual Meet- 
ing of Colchester/[pswich/Norwich Panel, 7.30 p.m. & YORK- 
SHIRE GRADUATES’ SECTION : Hotel Metropole, Leeds, Annual 
General Meeting, and ‘ Automatic Control of Machine 
Tools,”’ O. S. Puckle, 6.30 p.m. 

Von., April 25.—INDUSTRIAL ADMINISTRATION AND ENGINEERING 
PRODUCTION GROUP: 1, Birdcage Walk, Westminster, 
London, S.W.1, Discussion on *“* A Comparison of Anglo- 
American Productivity Figures,”’ 6 p.m. %*& MIDLAND 
GRADUATES’ SECTION: Engineering Centre, Stephenson Place, 
Birmingham, “* Problems of Erosion and Corrosion in Wet 
Dust Extraction Plant,’’ A. B. Arnison and “* Marine Light- 
house Design and Construction,”’ J. A. Fletcher, 7 p.m 

Tues., April 26.—LONDON GRADUATES’ SECTION: Visit to 
E.M.L., ., Hayes, 2 p.m. 

Wed. April 27.—-LONDON BRANCH: 1, Birdcage Walk, West- 
minster, London, S.W.1, Annual Meeting and Film Show 
‘The Rival World,’’ 6 p.m. ye WESTERN A.D. CENTRE 
Royal Hotel, Bristol, ** Car Engines,’’ S. S. Tresilian, 6.45 p.m. 
We EASTERN GRADUATES’ SECTION Visit to British Timken, 
Duston, Northampton, 7 p.m. 

Thurs., April 28.—-LONDON GRADUATES’ SECTION: 1, Birdcage 
Walk, Westminster, London, S.W.1, “‘ Papermaking,’’ T. J 
Davies, 6.30 p.m. 

Fri... April 29.—Coventry Grapuates’ A.D 
to Coventry Climax Engines, Ltd., 6 p.m. 


INSTITUTION OF MINING AND METALLURGY 

Thurs., April 21.—-Geological Society, Burlington House, Picca- 
dilly, London, W.1, Discussion of the papers, “* Production 
of Thorium Metal,’ A. R. Gibson and J. R. Chalkley ; and 
, Genesis of Marine Sedimentary Iron Ores,’’ H. Borchert, 

p.m 
INSTITUTION OF PLANT ENGINEERS 

Wed., April 20.—Kent BRANCH Railway Hotel, Dartford, 
* Ferrous and Non-Ferrous Welding,’’ 7 p.m. 

Thurs., April 21.—BLACKBURN BRANCH : Castle Hotel, Black- 
burn, “Modern Electric Space Heating,’ W. N. Shires, 
7.30 p.m. 

Mon., April 25.—West anD East YORKSHIRE BRANCH : Houlds- 
worth School of Applied Science, The University, Leeds, 
“The Yorkshire Motorway,’’ J. Michie, and Film, 7.30 p.m 

Tues., April 26.—SoutTH Wa.es BRANCH : South Wales Institute 
of Engineers, Park Place, Cardiff, ‘‘ Heating and Air Treat- 
ment in Industry,’’ A. A. Field, 7.30 p.m 

Thurs., April 28.—MERSEYSIDE AND NORTH WALES BRANCH 
The Blossoms, Chester, * Selection of Pumps,’’ 7.15 p.m. 
%& SHEFFIELD AND District BrRaNncu : Grand Hotel, Sheffield, 
** Mechanical Principles of Quarrying Equipment,’ K. Hol- 
land, 7.30 p.m. 

Fri., April 29.—BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “ Materials Handling—-Fork Trucks, 
&<.. Maintenance and Repairs,”’ 7.30 p.m. 


CENTRE: Visit 
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INSTITUTION OF PRODUCTION ENGINEERS 

Wed., April 20.—Mm.anps REGION: James Watt Memorial 
Institute, Birmingham, Annual General Meeting; and 
Chairman's paper ‘* Meeting a Challenge,’’ J. Silver, 6.30 p.m 
%e WOLVERHAMPTON GRADUATE SECTION: Wolverhampton 
and Staffs College of Technology, Wulfruna Street, Wolver- 
hampton, “ Weiding of Stainless Steel,’’ J. A. McWilliam, 
7 p.m. ye NorRTH MIDLANDS REGION: Conference Room, 
Peterscourt, Peterborough, “* Radio Isotopes in Engineering.”’ 
W. D. Busbridge, 7.30 p.m. 

Thurs., April 21.—SoutH EASTERN REGION : Royal Common- 
wealth Society, Northumberland Avenue, Strand, London, 
W.C.2, “Modern Planning and Progress in the Building 
Contracting Industry,’’ R. S. Smith, 7.30 p.m. 

Sat., April 23.—-NORTH MIDLANDS REGION: Welfare Hall 
Rolls-Royce, Ltd., Derby, One-day conference, “ The Pro- 
duction Engineer in a Changing Economy,”’ 9.30 a.m. 

Mon., April 25.—NoORTH WESTERN REGION : Great Hall, Man- 
chester College of Science and Technology, Sackville Street 
Manchester, “* Recent Developments in the Design and Con- 
struction of Ships,"’ R. V. Turner, 6.30 p.m. 


INSTITUTION OF WATER ENGINEERS 
Wed., April 27.—SouTH EASTERN SECTION: Institution of 
Civil Engineers, Great George Street, London, S.W.1, Annual 
General Meeting and Two Papers, 2.30 p.m 


JUNIOR INSTITUTION OF ENGINEERS 
Fri., April 29.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “A Journey from Venice to Dubrovnik,” 
G. V. Rickards, 7 p.m. 


OPERATIONAL RESEARCH SOCIETY 
Wed., April 20.—Royal Society of Arts, 6, John Adam Street, 
London, W.C.2, “ An Integrated Project for the Design and 
Appraisal of Mechanised Decision Making Control Systems,’ 
K. D. Tocher, 6 p.m. 


PLASTICS INSTITUTE 

-NORTH-EASTERN SECTION Second Dining 
Room, Eldon Grill, Grey Street, Newcastle upon Tyne. 
Annual General Meeting, 7 p.m Ke WESTERN SECTION 
Technical College, Stroud, ** Thermosets New Materials, 
New Methods, New Problems,”’ J. Butler, 7 p.m 

Sat., April 23.—SOUTHERN SECTION : Visit to Southampton Gas 
Works, 2.30 p.m 

Fri., April 29.—MIDLANDS SECTION James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, ** Fibre Resin 
Preform Moulding,’’ A. Lewin, 6.30 p.m. 


Wed., April 20 


REINFORCED CONCRETE ASSOCIATION 
Fri., April 29.—West oF ENGLAND BRANCH: New School of 
Engineering, The University, Bristol, “‘ Precasting in Concrete 
Framed Construction,’ J. F. Greinig, and R. C. Westbrook, 
6 p.m 


ROYAL AERONAUTICAL SOCIETY 


22.—AGRICULTURAL AVIATION Group: Library, 


Fri., April 
London, W.1, Discussion on “ Pilot 


4, Hamilton Place, 
Training,’’ 7 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Wed., April 20.—QuaNntiTy Surveyors GENERAL MEETING 
12, Great George Street, London, S.W.1, Discussion on 
“ Techniques in Quantity Surveyors’ Offices,” opened by 
A. T. Brett-Jones, C. R. King and R. W. Coatman, 6 p.m. 


ROYAL METEOROLOGICAL SOCIETY 
Wed., April 20.—49, Cromwell Road, London, S.W.7, Annual 
— Meeting, and Presidential Address, J. M. Stagg, 
p.m 


SOCIETY OF CHEMICAL INDUSTRY 
Thurs., April 21.—Corrosion Group 14, Belgrave Square, 
London, S.W.1, Annual General Meeting, and “* Electrode 
Processes in Primary Batteries,’’ D. H. Collins, 6 p.m 
Fri., April 22.—Corrosion Group EDUCATION PANEI 14, 
Belgrave Square, London, S.W.1, Conference on “ Teaching 
Corrosion Science to Engineers,”’ 11 a.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Tues., April 26,—-CONTROL SECTION : Manson House, 26, Port- 
land Place, London, W.1, Annual General Meeting, and 
“Some Recent Advances in Industrial Electrical Control 
Techniques,”’ T. E. Barany, 6.15 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 
Thurs., April 21.--Park Place, Cardiff, Industrial Film Evening, 
6.30 p.m. 


WORK STUDY SOCIETY 
Fri. to Sun., April 22 to 24.—-Grand Atlantic Hotel, Weston- 
super-Mare, Working Conference on *‘* Measurement and 
Management.”’ 


Advanced Engineering Courses 


UNIVERSITY OF BIRMINGHAM, 
INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,”’ 16, 


The Application of Work Study. 


Norfolk Road, Edgbaston, Birmingham, 15. The purpose 
of the course is to examine work study theory and research 
and its practical application as the direct approach to increas- 
ing industrial productivity efficiency, by the more effective 
employment of existing equipment, materials and personnel. 
The course will be held from 9.30 a.m., Monday, May 23 
until 3.30 p.m., Friday, June 3. Inclusive charge for two- 
_ week residential course is fifty-five guineas. 

Control Engineering. NOTTINGHAM AND District TECHNICAL 
CoLLeGe, Burton Street, Nottingham. A one week’s special 
course, commencing Monday, May 16, at 10.30 a.m. Fee, 
three guineas. 

Postgraduate Course in Nuclear Technology (Chemical), 1960-61. 
IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, South 
Kensington, London, S.W.7. The object of the course is to 
provide a general training in the chemical, chemical engineer- 
ing and metallurgical aspects of nuclear technology, inter- 
preted in a wide sense. Thus, in addition to topics relating 
to nuclear power production such as fuel element technology 
and the processing of irradiated fuels, a part of the course 
is devoted to the applications of radioisotopes as tracers 
and for non-destructive testing, and the possible uses of 
sources of radiation for inducing chemical reactions of indus- 
trial importance. The latter subjects are, therefore, included 
as a natural development from the basic courses in radio- 
chemistry and radiation chemistry. Satisfactory completion 
of this course will qualify students for the award of the 
Diploma of Imperial College (D.L.C.). The Department of 
Scientific and Industrial Research states that the course is 
acceptable for the tenure of advanced course studentships 
Applications for admission should be made as soon as possible. 
The fee for the course is £64. 
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Where we shall have 















regular demonstrations of the non-spalling properties of Refractory Concrete. 


Where we can show you 


examples of the very wide field covered by Refractory and Insulating Concretes, 
including ignition and stoker arches, burner blocks, flat roof blocks, furnace 
doors and lids, combustion chamber units, sectioned high duty combustion 


chamber, and samples of the cements and the various aggregates to go 


with them. 
Where the advantages of Refractory and Insulating Concrete can be 
discussed 


including flexibility of design, monolithic construction, low installation costs 


and avoidance of delay. 











ALUMINOUS CEMENT 





49 


SECAR 


up to 1350°G ] REFRACTORY CONGRETES | wp to 100°) [WY 





REGO. TRADE MARK 





LAFARGE ALUMINOUS CEMENT COMPANY LTD., 73, Brook Street, London, W.1. Telephone: MAY fair 8546 


APIS 
Enter No, 491 on reply card 
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manufacturing 
processes 


In brewing, for example, it plays a controlling part in all the 


A Member of the Hall-Thermotank Group processes. The illustration shows the four 8-cylinder, 5” x 4” veebloc 


REFRIGERATION, LIFT & ESCALATOR ENGINEERS compressors, using ammonia as a refrigerant, supplied to Mann, 


DARTFORD KENT Tel : Dartford 23456 Crossman & Paulin Ltd., Albion Brewery, London, E.C.1. 


J. & E. Hall have supplied refrigerating equipment to all the leading 


manufacturers in the Brewing Industry. 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a.” 
reasonable price. Fortunately, 
EPE specialise in DC equip 

ment, bringing-Wears of experi- 

ence..10, Hear” on the subject, so 
a. that one can always be sure of 
+ ert tf iy DC motors and Saisie ot 
: A or 


hr ats 
wgF 
“ 


Rae 






“any enclosure, at competitive 


as te 


prices, on short delivery. EPE 


“are always happy to help solve 
DC problems, too. 


EP E 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 2261 
"Grams: Torque Phone Birmingham 
eee London Office: 421, Grand Buildings, Trofalgor 
“oy Square, W.C.2. ‘Phone: Whitehal! 5643 and 7963 





















SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN > CHANGE 
GEARS cae) A re GEARS 
Complete : i : = : > an All materials 
Suppl Quas goo" —— re standard 
upPry ——— pitches to 
Cutting Only 7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘‘ Gears. ”’ 
Enter No. 514 on reply card 








Standard Tanks up to 12,000 gallons 
capacity supplied for Petrol & Bulk 
Fuel Oil Storage with single, double 
or triple compartments. 


Special Tanks of almost any shape or 

size supplied to Customer's require 

ments. Write, telephone or call! 
csove to discuss your problems. 


DOWSON & MASON L"®. 
LEVENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 6251 (5 LINES) 
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for shipyard 
TEVA T: 


PRIEST FURNACES LTD. 
LONGLANDS MIDDLESBROUGH 
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hen your son joins you 
in business... 


the boy has a great deal to learn, of course, before he can take overfrom you. But there's a 
new meaning now in the ‘and Son’ in the name of your firm, Have you considered his future, 
however, should in the meantime anything happen to you? Wouldn't it be a wise precaution 
to take out a Business Protection Policy, just in case ” 

Confederation Life really understand the needs of people like you with family businesses. 
You'll find their terms and benefits are first class. 
Why not write TO-DAY to be on the safe side? 


Confederation Li fe 


ASSO CIATIC 
(Incorporated in Canada in 1871 as a Limited Company). Assets over £137,000,000 








seen can eaenensesessseees eeenq 


J. H. B. Clover, Mana for the Un ted Kingdom, 
CONFEDERATION LIFE IATION, 18 Park Lane, London, W.! 











Please send without obligation, details of your 
BUSINESS PROTECTION plan. 
6.6. oi oe ee ee 
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Pusher Tug GONGOLA and train of 8 barges 


Constructed by YARROW to the order of the United Africa Company 
for services on the Niger and Benue Rivers, West Africa. 
Loaded displacement 4,650 tons. Overall length 630 feet. 


YARROW & COMPANY LIMITED -SCOTSTOUN:- GLASGOW W4 AAW a -aeh al 


Enter No. 521 on reply card 





Goecity.. BS STEEL CASTINGS 


CHURCHFIELDS 
SPRINGS, 


Pressings, Wirework, 
and Spring Washers 


ef Te. 


wiRE 
FORMS 


—~e -—: COIL 
as SPRINGS 
The advice of our Technical ’ as 
Department is at your service 
Full oved. D.A.1; A.R.B; 
D.LArmLEM.EIN.O;1EV; > 
CHURCHFIELDS SPRING CO. LTD. 


BANK ST. HALL END, WEST BROMWICH 
Telegrams & Telephones STOnecross 2605 8 PBX 


Enter No. 522 on reply card 











of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 


BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 


BARNARD & SONS LTD. 
75 River Road - Barking « Essex 


Telephone: RIPPLEWAY 1188-9 


Enter No. 523 on reply card 
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OF NEW, REBUILT 


AND SECONDHAND MACHINERY 






































Wards are the people to go to for modern machinery. 
Four large depots handle continually changing stocks of 
new, rebuilt and secondhand machines. Your require- 
ment is most likely in stock now, ring, write, or call 
at the nearest depot, or send for the ALBION 
MACHINERY CATALOGUE—+t will give an idea how 
big and comprehensive is the range WARDS can offer. 


THOS. W. WARD LTD 


ALBION WORKS -:_ SHEFFIELD 


PHONE: 26311 (22 LINES) GRAMS: FORWARD SHEFFIELD TELEX 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 
































Machinery Showrooms also at : 


THAMES ROAD, SILVERTOWN 
LONDON E.16 
PHONE: ALBERT Dock 2841 
GIANT’S WHARF 
BRITON FERRY 
PHONE: 3166 

GRAMS: FORWARD BRITON FERRY 

FORE STREET, SCOTSTOUN 
GLASGOW, W.4 


PHONE: SCOTSTOUN 8083 
GRAMS: WARDSMAN GLASGOW 
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Compressed Air is a 
SAFE and RELIABLE source of POWER 


! Engineers know the value of efficient reliable plant and specify In the construction and repair of ships and other mechanical engineering 
* BROOMWADE” spheres, “ BROOMWADE” equipment has proved its worth 


age emma 
page ewer 





Where oil-free air is necessary, as in chemical, food processing and instru- Here is part of a“ BROOMWADE” installation at the 1.C.1. Works, 
ment control, “BROOMWADE ” oil-free air compressors are outstanding Slough, where the famous * Dulux’ paints are made. 
Illustrated ts an oil-free air compressor installation for Electric Lamp 
manufacture. 

‘** BROOMWADE ” Pneumatic Equipment is being increasingly used in most industries. 

By constant research and development, “BROOMWADE” is maintaining its position as one of the 

leading manufacturers in the field of Compressed Air Engineering. 

Throughout the world, ‘BROOMWADE ” products are noted for ECONOMY, EFFICIENCY and 

RELIABILITY, even under the most arduous conditions of service, backed by works trained technical 

representatives and a world-wide servicing and spare parts organisation. 

When users’ problems are submitted to ““BROOMWADE”’, they are closely studied and ways and 

means of solving them are explored. 


BROOMWADE 
Air Compressors & Pneumatic Tools—YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND Telephone: High Wycombe 1630 (10 lines lelegrams: “Broom”, High Wycombe. ( 1elex) 
722 SAS 
Enter No. 541 on reply card 
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HEAVY DUTY 
PLANERS 


The illustration shows an 8’ 0” « 6’ 0” 

24’ 0” Planing Machine on test in 
our Loudon Works, prior to its delivery 
to our Bennie Works, where it is to be 
used in the manufacture of our Plate 
and Bar Working Machinery. In the 
photograph, a test job is the end bed 
of one of our Planing Machines. 

This Machine, as is the case with all 
our latest Planers, has the closed loop 
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(Higher speeds can be arranged when 
required.) The reversal and accelerat- 
ing characteristics of the drive are 
much improved, giving faster cycle 
times, with excellent power curves. 

The robust proportions of the 
Machine will be noted, also the bed 
with its inverted flat ways for easy 
maintenance and reliable lubrication. 
All slides are square lipped. 

Two styles of milling head are avail- 
able, one with a two-speed motor drive, 
and one, as fitted to this Machine in 
the illustration, with gear-box drive. 
These heads are easily interchangeable 
with the cross slide tool boxes, and are 
designed to utilise the latest type of 
tungsten carbide cutters. Feeds are 
provided in both the longitudinal and 
transverse directions, greatly increasing 
the versatility of the Planing Machine 
and enabling more operations to be 
done at one setting. Very considerable 
rates of metal removal can be achieved. 

We invite your enquiries for two- 
column, openside, rail, and horizontal 
and vertica! Planing Machines. 





We are exhibiting 





at the International Machine Tool 
Exhibition 
Olympia 
STAND NO.117 


SCOTTISH 


MACHINE TOOL 


CORPORATION LTD., 
17 Lynedoch Cresc., Glasgow, C.3. 
DOUGLAS 6856/9 ——— 
58 Victoria Street, London, S.W.1. 
VICTORIA 2106 
256 Moseley Road, Birmingham 12 
CALTHORPE 254! 
The Building Centre, Brunswick Ter., 
Leeds 2 
{LEEDS 25250 





Enter No. 551 on reply card 








system of electrical drive, giving 
cutting speeds up to 220ft. ; min 
Peers 





precision ground gears 





design and manufacture of complete gear boxes 


helical and spur 


— & 
anand > 


ae | 
Abana 


gears up to 12” diameter in prototype 
or production quantities 


possible to use pre-designed 
gears quick delivery can be made 
from the range of 6 

diametral pitches with 3 

helix angles or in straight spur. 


v # GCENTRAX 


CENTRAX LIMITED, SHALDON ROAD, NEWTON ABBOT, DEVON. 
















a range of precision ground 
case-hardened gears 


Where it is 


Telephone: Newton Abbot 2251-5 
Enter No. 552 on reply card 





CALL ON U5 
FOR 


FABRICATIONS 





DESIGNED, DETAILED, 
FABRICATED AND 
DELIVERED TO MEET 
YOUR REQUIREMENTS 





General Fabrications in 
Mild steel and Stainless 
including Tanks, Hoppers, Chutes, 
Ducting, Chimneys. 





Staircases, Ladders, Platforms with 
handrailing and standards. 




















Small Industrial Buildings 


KINGSWINFORD 


ENGINEERING C’L” 


2-4 BIRMINGHAM ROQKD, CASTLE HILL, 


DUDLEY, WORCS 
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Pressure Vessel 
ahd 


Fabrication Work 


some of PLATE BENDING UP TO 5” THICK 
the facilities 
2 p DISHED DRUM ENDS UP TO 4” THICK. 
now existing... 
FULL RANGE OF AUTOMATIC WELDING. 
STRESS RELIEVING FURNACE (16’ x 16’ x 47’) 
1,000,000 VOLT X-RAY EQUIPMENT. 


CHEMICAL AND MECHANICAL LABORATORIES, 


Enter No. 561 on reply card 
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Giant machines to make giant machines. The ; 


analogy is forcibly apparent at PARSONS 





} Heaton Works. Here expansion to 


es meet the growing demand 
=e 





@ for power generating 
. plant of increased 
sizes and advanced 

steam conditions has 

resulted in a formidable 

array of heavy modern 

machine tools which in- 

crease productivity in what 

must surely be the largest 
organisation, engaged solely 

in the production of heavy 


power plantin Great Britain, 


= 
> if not in the world. 


Machining PARSONS 
200 MW turbo-gener- 


ator bottom centre 
section turbine 
exhaust, 











PARSONS 


C. A. PARSONS & CO. LTD * HEATON WORKS - NEWCASTLE-UPON-TYNE 






‘ te i 5 


SULPHURIC A 


~ } g 
west : i 4 
> ; t 
3 : sol 
U i ; 
: oe 
ee ee ee 


Q.V.F. Glass Cascade Coolers are being 
used with marked success because they 
resist attack by Sulphuric Acid in all con- 
centrations and at all temperatures and 
equally the mixtures of this acid with oxides 
of nitrogen common in many processes. 
The problem of pipe jointing has been 
successfully overcome by a new type 


FF 


CID G 


\ ed (cl 


~ )} . 
s : 


Awe Now 


moulded elastomer sleeve with worm 
drive clips backed by a stainless steel 
gaiter patented by Scottish Agricultural 
Industries Ltd. This new coupling per- 
mits flexibility in assembly; avoids undue 
stresses; is free from leakage; allows 
closer pitching of cooler tubes and resists 
cooling water and atmospheric corrosion. 
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Fully descr iptive folder on application 
V . 


DUKE STREET: FENTON 
STOKE-ON-TRENT: STAFFS 


Tel : LONGTON, STAFFS 32104-8 
Grams : Q.V.F., STOKE-ON-TRENT, TELEX 


Photographs by courtesy of SCOTTISH AGRICULTURAL INDUSTRIES LTD 
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PRECISION GEAR MACHINES & TOOLS LIMITED is established as an associate company of the 


NATIONAL BROACH & MACHINE COMPANY of DETROIT at BODMIN ROAD, WYKEN, COVENTRY 


with sole rights to manufacture and sell 


GEAR SHAVING MACHINES GEAR HONING MACHINES 
E 
GEAR SHAVING CUTTERS GEAR CHECKING EQUIPMENT 
IN 
GEAR HONES GEAR GRINDING EQUIPMENT 
\ 
\ 


wr 


further information from: PRECISION GEAR MACHINES & TOOLS LIMITED 
BODMIN ROAD WYKEN COVENTRY 
Telephone: WALSGRAVE-on-SOWE 2372 : Telegrams: PREGERMAC COVENTRY 
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Whether your requirements 





are for Standards or Specials 


the Speedicut know-how 
is at your service. 


Enter No. 591 on reply card 
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LOCATION Sydney Harbour 


Middle Harbour Spit Bridge. Floating 
Crane placing 150-ton Bascule Span 


in position. 


CLEVELAND 


THE CLEVELAND BRIDGE AND ENGINEERING COMPANY, LTD. 


Enter No. 601 on reply card 
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| VENTILATORS 














Whatever the weather 

Ventilators and louvres designed by 
Templewood Hawksley provide 
maximum, trouble-free efficiency ina 
wide variety of buildings. 






Economical and simple to install, they 
make for easy maintenance, and are the 
complete answer to all standard 
ventilation problems. 
— ee - 7 
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liorizontal Louvres. Photo by courtesy of High Duty Allous, Redditch. 


Photo by courtesy of Quaicast Ltd., Derby 


Ventilating Shutters. 


OUR TECHNICAL DEPARTMENT WILL BE PLE 


TEMPLEWOOD HAWKSLEY LIMITED, VENTILATION DEPARTMENT, 


SASED TO CO- OPERATE IN 








aractical - weathertight closure - precision-engineered 





Roof Slope and Vertical Louvres 
Continuous Ridge Ventilators 


Cowl Extractors 
Natural and Fan-assisted Ventilators 
Ventilating Shutters 








sBRUG SHA i> HAWKSLEY | BUILDING DIVISION 








MEMBER OF HAWKER SIDDELEY INDUSTRIES LTD. 


PREPARING COMPLETE VENTILATION SCHEMES. WRITE OR CALL: 

2 BUCKINGHAM AVENUE, SLOUGH, BUCKS. TELEPHONE: SLOUGH 23212 

Enter No. 611 on reply card 
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THE PERFECT CLUTCH 








The Burnand Magnetic Clutch is unequal- 


led for applications requiring continuous 


reliable, smooth drives involving 
frequent operation at varying speeds 
The clutch can be operated auto- 
matically or by remote control and 
ts simple construction makes 


it exceptionally economical to 





maintain 
We will be glad to arrange 
for our technical staff 
co call and discuss 
applications 
with you. 











ELECTRO-MAGNETIC CLUTCH by 











LTD. 
ENGLAND. 


SON, 
1, 


Ww. e. BURNANOD & 
66-106 SHOREHAM STREET, SHEFFIELD, 


Telephone: 24148-9 


Eater No. 621 on reply card 





Steel Structures 


A. « J. MAIN « CO. LTD. 


| VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 


TELEPHONE: VICTORIA 8375 


CLYDESDALE IRON WORKS, 
POSS!ILPARK, 
GLASGOW, N.2. 


TELEPHONE. POSSIL 838! 


CALCUTTA CHITTAGONG 


Enter No. 622 on reply card 
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PULLEYS 


ea FOR THE JOB 


CONSTRUCTION 


DOUGLAS, LAWSON: PULLEYS 

in any diameter from. 6” up, Strong rigid 
design, ‘sibstantial machined boss and acc- 
urately formed rims ensure minimum wear 
- and smoother, stronger drive. 





RELIABILITY 
& LONG LIFE 


on belts 


THE GENUINE DOUGLAS, LAWSON 
““STANCHION” PULLEY 

To withstand abnormally heavy strain and 
vibration, the arms are-flanged and secured 
to rims by separate steelrivets. Extremely. : 
robust design. Pa 


DESTRON SPLIT PULLEYS 


Available in twenty-eight pulley sizes and any 
bush size, these Patent Steel Split Pulleys can 
be fitted to shafts of different diameter by 
simply changing the bush. 

also STEEL ROAD WHEELS 

Available in various sizes and ideal for all 
portable plant and farm machinery, these 
wheels will stand very hard usage. 


DOUGLAS, LAWSON:¢0.L° 
BIRSTALL -LEEDS 


Telephone Batley 598 & 599 Telegrams ‘‘Pulleys’’ Birstall, Leeds 


— : 
pg ga, tie BP eee ee eee a cbs] 


as Esaki 





“SUITABILITY 
FOR THE JOB 





TROUBLE-FREE 
SERVICE 


& 
Enter No. 623 on reply card 
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We're putting 
our cards 


on the table 


Our “‘ace’’ is the largest Flash Welder in Europe, so we believe, for this type of 
work, enabling jobs hitherto considered impracticable to be flash welded. 


WELDING CAPACITY IN SOLID SECTIONS 


Mild Steel up to 15 sq. ins. cross sectional area. 


Stainless and Heat Resisting Steels up to 7 sq. ins. cross sectional area. 



















Flash Welding by Reynolds gives Titanium Alloys up to 6 sq. ins. cross sectional area. 


complete uniformity of weld quality **Nimonic ’’ 75 up to 5} sq. ins. cross sectional area. 


‘“*Nimonic*’ 80 a up to 3} sq. ins. cross sectional area. 


and accurate tolerances which aa nd p 
Nimonic ’’ 90 up to 2 sq. ins. cross sectional area. 


minimise machining and improve yield. 


REYNOLDS 


FLASH W ELDING | REYNOLDS TUBE CO LTD - TYSELEY - BIRMINGHAM 11 ® E14 


Enter No. 631 on reply card 


Welding capacity in Steel Tubes of diameters up to 64 ins. and cross section areas 
of 8 sq. ins. maximum. 





Ask REYNOLDS Technical Staff to advise on YOUR products. 











... let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 
Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
(Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties. 
(Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 



























































ORGANISATION 



























Consult the Acid Pump Division of 


L. A. MITCHELL LTD. 














. : aaa HARVESTER HOUSE, 37 PETER ST., 
MITCHELL PUMPS give , MANCHESTER 2 
complete freedom from metal TEL. BLA 7224/7 AND 7824/7 


7 ; iquids LONDON OFFICE. PORTLAND HOUSE, 
contamination of the liq 7} BASINGHALL ST., LONDON, E.C.2 


TEL. MET 8321/2 
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AMMAN ARIANA AN 1482 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 


CASE HARDENING Why do you use a 
HIGH TENSILE— 


T.V. Belt Dad? 
to all carbon steel 


| A tricky question from such a young fellow—at first 
specifications 


a] sighi 


4178 \0¥0? susnunet 2 


A V-Beilt drive Nowever, is a relatively simple 


method of power transmission, but tt is important to realise 
that the construction of V-Belts differs enormously. The 
main reason why most people use T.V. Belts (Turners V-Belts) 


for industrial duties, is that the strength of a T.V. Beit lies 
atthe 
On Admiralty 
Ministry of Supply trouble-free running. To sum up briefly—a T.V. Belt gives 
Rly. Executive, A.I.D. Etc. Lists improved performance with considerably reduced maintenance 
GOVAN SHAFTING costs; Childishly simple—but of first importance to the user. 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 


neutral axis, which ensures thousands of hours of 








(ANEMONE TGP PNM 11404040000 
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TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION THE MARK OF BETTER BELTING (é here 





@ TA. 176 
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MORE ‘schieidrop industrial oil B sed b 
ROBSON | chieldrop Industrial Oil Burners are u y 


| 
| 


C O N VE YO R ) | MORE and more leading engineers and 
ESTABLISHED 1906 | MORE scsictirce S.P.0. Burners have 


! . en eae than any other make 
> 
10 TON 


. ss , LONDON 
ROLLER TURNTABLE » é 


Tel: Belgravia 3785 ¢ 
MANCHESTER 
’ Tel : Blackfriars 385! 
- : s “TY ee ET Oe ie Fels SKEWEN 3383-3103 ie Fo? 
eo. ROBSON & CO. (conveyors) LTD, 








BIRMINGHAM 
HODGSON STREET - SHEFFIELD. | 


e 
) wees [Industrial Burners 
PHONE. SHEFFIELD, 27463/4 ¥ 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) BMJ 
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A satisfactory method of fastening flat-bottom rails to concrete = 
sleepers is by S. H. C. fastenings (developed by the Tempered 
Spring Co. Ltd., Sheffield), insulated by Tufnol. Tufnol is used Be 
because it is mechanically aX 





strong in addition to being a 
good electrical insulator.These 


two features recommend its 3% 





use in many forms, in all 





branches of engineering. 












uses two steel hoops 





_ The S.H.C. fastening 


cast into a Class ‘IF’ concrete sleeper each 






side of the rail seat, and two resilient 





spring steel clips. Effective rail to rail 







insulation is provided by a rubber rail 






pad and two Tufnol insulators that fit 


iv 


between the rail flange, the vertical bars 





of the hocps, and the spring clips. 






*UvU FW oC L LT Db + PERRY BARR -+- BIRNMtIN GHAM 2-2 8 
377 
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SADI VAR ccm. Wy 


horizontal or 
VERTICAL 


variable speed 
drives "isa § 


SEAL 


Standard speed ranges from (500-3500 r.p.m.) 
down to (0.1-0.7 r.p.m.). 4 to 5 h.p. 

Constant h.p. available throughout speed range— 
High efficiency—Speed stability—Immediate 
Delivery. 


The seven to one speed range is obtained at any speed level 
by incorporating to the Sadivar mass-produced high-efficiency 
planetary gears whose torque characteristics correspond to 
that of the machines to be motorized. 


10-14 ANSDELL STREET, 


SADI ENGINE =oNG co. LTD. KENSINGTON SQUARE, LONDON, W.8. 
Telephone : Western 7653 Cables : SADIUNIT, LONDON 
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CHEMICAL 
PLANT 
& EQUIPMENT 


COPPER 
ALUMINIUM 
STAINLESS STEEL 
MILD STEEL 


PLANT to Specification | | DELIVERIES PROMPT 


CONDENSERS —_—ss PRICES COMPETITIVE 


DISTILLATION UNITS 
REACTORS Etc. 


CRAFTSMANSHIP IN 
siti ALL METALS 


PRESSURE VESSELS cam ede! 
OF ALL KINDS . - - a? pore 


J. A. WELCH (PLANT & VESSEL) | LTD. 


STALCO WORKS, LIVINGSTONE RD., LONDON, E.1I5 


TELEPHONE : MARYLAND 5818 (3 lines). 


Enter No. 662 on reply card 








THE ENGINEER April 15, 1960 


















































| Yes, LEE & WILKES are 


‘esee 
‘ee 
‘eeee8 
sense 
seeese 
eeses 
eases 
® . 
eecece 
saeee: 
eecce 
s se 




































































































































































METAL SPINNING 


These can be supplied in any metal or alloy from blanks 


up to 7 feet diameter to tolerances of plus or minus ‘005 inc 


Quantity is no problem and tool facilities are available. 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can offer a 
personal and prompt service supported by the traditional 
skill of our craftsmen and modern, completely equipped 
workshops. May we have an opportunity to quote you. 


LEE & WILKES LIMITED 
Specialists in the “headache’ jobs! 





‘PRIORY COPPER WORKS j 
BREWERY ST, BIRMINGHAM 6 ~ fiy‘/ 
Telephone: ASTon Cross 2005-6-7 P.B.X. . 


Fully A.1.D. and A.R.B. approved. 
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MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( stainiess sTeet ) 
SPECIAL PURPOSE PLANT 

















~ 


GAS - OIL - CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer’s own design and specification 





- i 











\. 


= 



















FIRTOP WORKS, STOKE HEATH, 


G. GA. FIRKINS LTD, / 


FIRTOP 
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Turn these shapes 
with the... 


CHATWIN 
polygon 


eg tool box 


This lathe attachment will turn 
hexagon, octagon, square or 
other shapes from round stock, 
and drill and finish in ONE 
OPERATION. 


It will bore holes for perfect 
matching to most shapes and turn 
mating shapes for a_ curved 
triangular drive. 





Write for the new fully illus- 
trated colour brochure. 


THOMAS CHATWIN & CO. 


Great Tindal Street, Birmingham, 16. 
Tel.: Edgbaston 3521. 








Manchester and Newcastle-upon-Tyne. 
Enter No. 673 on reply card 


Area Sales Offices in London, Bristol, 
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SPEEDIER TUNNELLING OPERATIONS 
with the aid of 


“ALLEN-SOTIM” ACCUMULATOR CAR 





With the need for increased drivage in Stone headings, Tunnels, 


etc., the car-changing time is a vital consideration. 


The ‘* ALLEN-SOTIM "’ ACCUMULATOR CAR has _ been 
designed to act as a link which keeps the loader working to 
capacity and at the same time ensures a flow of car loading 


with a minimum of man-power. 


We shall be pleased to supply more detailed information concerning these cars 


upon request. 





W. G. ALLEN & SONS (TIPTON) LTD : P.O. BOX 4 « TIPTON - STAFFS A LLENS,2/ } 


Tel: Tipton 1266 “| IPTON 


Manufacturers of all Types of Mining Equipment. 
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FOR TOUGH WORK OUT BACK-M&C CONVEYORS 


Seoits Times picture 


_)"* ae i Re i ——e 
REELS ime 
; rs ~% 


Page te 3 THT TEE 


Feeding tin ore to an M&C belt at one of the loneliest mines in Malaya 


So remote a site demands reliability. M&C belt conveyors give it. 
They also give low upkeep cost. The idlers 


The sectional belt conveyor is built of unit lengths. 


can spin at a touch, and they keep that way, 


for they resist both dust and deluge. Proof abounds that they are sealed for long life. 


OE Me RY UR Bridgeton Glasgow S.E.- Olive Grove Rd Sheffield 2 - 36 Victoria St London $.W.1 
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A 25T (54" deep) Spur Wheel 
to work at varying centres, 
reconditioned by the 
Dilloway method. All teeth 
built up and machined to 
correct contours 


A Helical Pinion with Wobbler ends. 
Teeth built up and machined to 
correct contours; wobbler ends 
bullt up and ground to standard. 


fi yy f) A "" 
Ut LM VE toplt bi “a 


P. W. DILLOWAY LTD. 


HEAD OFFICE & WORKS: 
SOUTHALL, MIDDLESEX. 


Telephone: Southall 6511 (5 lines) 

SCOTTISH OFFICE & WORKS: 

32 Burnfield Road, Giffnock, GLASGOW. 
Telephone: Giffnock 1125-6 

WEST COUNTRY OFFICE & WORKS: 
TEIGNMOUTH, Devon. 

Telephone: Teignmouth | 325 








equipment 
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The side loading of cargo using a Carron 
Transporter is an entirely new approach to 
the technique of cargo handling. It does 
not impose limitations on the design of the 
superstructure and, as well as improving 
the appearance of the ship, saves valuable 


passenger accommodation. 


ARRON 


CARGO TRANSPORTERS 


Write to Carron Company, 
Engineering Department for further particulars. 
CARRON COMPANY - CARRON - FALKIRK « STIRLINGSHIRE 


LONDON OFFICE: 15 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 


and at 22-26 Redcross Street, Liverpool, | 125 Buchanan 
Street. Glasgow C.1 33 Bath Lane, Newcastle upon Tyne 


Enter No. 702 on reply card 
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MOTOR COMPANY L 


N 


“REGAL OIL (R&O) 
BY ITS CONSISTENT 
HIGH QUALITY 


ESSENTIAL IN THIS) 
KIND OF WORK” = 


- 





9 special features make Regent Regal (R & 0) Oils 
invaluable for all hydraulic operations 


NCREA NG | F IN BRITISH INDUSTRY 
To operate efficiently, even the simplest hydraulic system must be kept absolutely clean PREVENTS WEAR 
This means that wear must be reduced, rust eliminated and gum and sludge deposits Regal Oils (R & O) cling to metal surfaces and penetrate between closely fitted 


prevented. bearing surfaces, giving adequate lubrication. This way wear is minimised 


Regal Oil (R & O) does all this, and gives long-lasting protection to all industrial 
LEG l « are ANTI-FOAMING 


hudraulic systems. 
Which is why more and more British industries are turning to Regal Oils (R & O) for Regal Oils (R & O) are processed so that they are highly resistant to foaming. This 
characteristic is improved by additive treatment 


high quality performance and complete dependability 
WIDE VISCOSITY RANGE . 
RESISTS OXIDA TION Regal Oils (R & O) are manufactured in different viscosity grades to meet every 


Regal Oils (R & O) contain powerful oxidation inhibitors which minimise the operating condition and give excellent performance at both high and iow 
possibility of gum or sludge deposits and increase intervals between drain periods temperatures. 
Regent Regal Oils (R & O) meet the requirements of the British 
PREVENTS RUST Hydraulic Pump Manufacturers. The range comprise 
Regal Oil A(R & O) Regal Oil B(R & O). Regal Oil CC (R & O) 


Regal Oils (R & O) contain a rust inhibitor which ‘plates out’ on metal surfaces, 
forming a tenacious film that is impervious to rusting action of moisture and 
water. This eliminates the damage so often caused by rust 


egal Oil C(R & O). Regal Oil PC (R & O). Regal Oil PE(R & UO) 
(R & O) Oil AA. 
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Class-J switchgear consists of type-JS 
single-switch, type-JSS double-switch, and 
type-JK fuse-switch units together with 
type-JKSS ring-main units which combine 


two switches and one fuse-switch 


Up to 11kV 


Reyrolle 
siviteh 

and 
huse-switceh 
anits for 
indoor and 
outdoor 


service 


SEND FOR PAMPHLET NO. 1281 


Reyrolie 


A. Reyrolle & Company Limited * Hebburn + County Durham * England 
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THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


SOLE MANUFACTURERS OF es D E LT A’’ B RAN D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. * Delta ’? White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


: | w 
EX R U D E D M E A LS s BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, etc. 
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A Neumo Pump for ANYTHING that flows — 
The Larger Mark X 


10 times the capacity for 4 times the price 



















The Mark X version of the already famous Mark IV 
‘*NEUMO ”’ Pump Unit might justifiably be called the 
economy size. For approx. 4 times the price and air 
consumption, 10 times the liquid can be pumped. 
Employing a larger version of the ‘‘NEUMO”’ two- 
part motor, the pump itself is similar in basic design 
but has additional refinements made possible by the 
increased size including an overload device enabling 
maximum pump delivery pressure to be pre-set. 
Mark X Pumps can be supplied in Cast Iron, Brass, 
Stainless Steel and Tufnol. 

Write for full particulars to: 


NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 

























ACIDS —ALKALIS — CHLORIDE 
FLUORIDES — GLUES — OILS 
HYDROGEN PEROXIDE — 
PAINTS—PHARMACEUTICALS 
FOOD PRODUCTS 
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MACHINE CUT 
GEARS 


All types...in any material... 
to specification... 








We guarantee the teeth of all 






wheels cut by us to be correct, and 






all work is examined and checked 






before being despatched. Each 






gear wheel of a pair is run in cor- 






rect relative position to the other 






in a special gear-testing machine. 


Our booklet ‘‘ MACHINE CUT GEARS ”’ contains much information of Th e A RB BOT a N G | N iE a RI N G Co. Ltd 


interest and use to engineers. A copy will be sent on request. 
22 SMITHHILLS PAISLEY 


Telephone : PAISLEY 4272 Telegrams : ‘* ABBOT, PAISLEY ”’ 
AN ASSOCIATED COMPANY OF MESSRS. BUTTERS BROS. & CO. LTD. 


RACKS WORM GEARING - BEVEL WHEELS ~- FIBRE PINIONS 












SPIRAL WHEELS 





SPUR WHEELS 





Enter No. 733 on reply card 
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Switch to 
Lower Cost 
This Heywood Crane is typical of many 


enna! re | supplied to steel works and foundries. Heywood 
users get more than a crane — they get service 


WET alee Creshal= both before and after installation. Before you 


decide, make sure to contact us. 


TOME ANS Bs a Va 


=: «2 a cee — as etcettipe See ae ow - Seo, <<), Commmwaear wee 


ees ~ i- ap avlghehinmnate 


ae = . v7 — V7 Sy ==. . 


Ss. H HEYWOOD & CO. LTD. EY WUUD 
REDDISH STOCKPORT CHESHIRE eaders fe CRANES ] 


Telephone : Heaton Moor 2264. Telegrams Crar sddish, Stockport. London Office: 44/45, Tower Hill, E.C. 3. Tel: Royal 1461. Grams: **Morimil Fen., London’. 
am) SH 79 
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HOT 














For further information write to 


the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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VULCASCOT anti-viBRATION PADS 


Standard sizes 
18” x 18" x 5/16” 
36” x 18” x 5/16 






THE OIL RESISTING 
RUBBER MACHINE MOUNTINGS 


Tested and proved by years of usage 





% Check vibration, shock and noise 
% Make machine installations easy 

* No fixing bolts required 

% Save maintenance time and cost 

% Combat nervous strain 

% \Isolate loads up to 4 tons per sq. ft 







€F5 Make Macuines Mosite 





VULCASCOT LEVEL-MOUNTS 


incorporate the Anti-Vibration Pads 
NO DRILLING OF FLOORS 
RAPID LEVELLING WITHOUT SHIMS 


For literature 
write or phone to the manufacturers : 


VULCASCOT (GT. BRITAIN) LIMITED 


87-89 ABBEY ROAD, LONDON, N.W.8. 


Telephone MAlda Vale 7374/5 
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GRIFFITHS, GILBART, LLOYD. & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 


Telephone : Northern 622! 
Enter No. 753 on reply card 
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g 5 APS 
BOQLToOM eS) LANCASTER BY-PASS 


H. C. COPPER 


BSB“ "°C, A, BLACKWELL 


1” thick ; hard rolled up to 12” x 3” x 16’ 0° 


long. Extra heavy machined bars to customers’ (CONTRACTS) LTD. 


requirements. Tubular and laminated busbars. 


PRE-ASSEMBLY WORK 
ON COPPER BUSBARS mn iit m 





Facilities are available in our Works for 


bending, sawing, drilling, slotting, and Earthmoving 


tinning, to customers’ requirements. 








Contractors 


Approximately 400 tons of H.C. COGGESHALL ROAD, 
Copper Busbars supplied to The \ \ 4 | . EARLS COLNE, 


Associated Ethyl Company Limited . 
for their Chlorine Plant. The illustra- : es <\ Ye ; 

tion shows a typical busbar, bent, ’ e" S. ESSEX 
drilled and slotted to customer’s re- 
quirements. 

Section 8” x 3’. 


THOMAS BOLTON & SONS LTD Sub-Contractors to Sir Lindsay Parkinson & C° L™ 


Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 
London Office and Export Sales Department: 
168, Regent Street, W.1. Telephone: REGent 6427. 


Earls Colne 537 
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Sentinel industrial locomotives 





Theseare the locomotives that keep 
on going with low maintenance 
costs for the highest performance. 
Exceptional accessibility, complete 
all-round vision, _ bi-directional 
working and simple controls are 
features which guarantee the un- 
surpassed efficiency of the com- 
petitively priced Sentinel Rolls- 
Royce locomotives. 


The Rolls-Royce 6-cylinder diesel engine 
coupled to a torque converter develops 
235 b.h.p. (gross) at 1,800 r.p.m. 








Send for this informative brochure containing all the essential facts and figures 


Seotins! OEE! SYORATLE O44 


a SENTINEL (SHREWSBURY) LIMITED, SENTINEL WORKS, SHREWSBURY 
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SIR LINDSAY PARKINSON 
SPAN THE WORLD 








sacl 

‘Ns 
The new Lune Bridge. One of the XV 
24 re-inforced concrete bridges 1 
bearing the new 114 mile Motor- j 
way, built by Sir Lindsay Parkinson 

and Company Limited. J, 


oo” 

























_*y 

X 
eee? 
The opening of the Lancaster By-Pass on April 11th is an- 
other step forward in providing Britain with the Motorways 


she needs. 
Sir Lindsay Parkinson & Co. Ltd were the main contractors 
for this three and a half million pound scheme. > 


THEIR RECENT MAJOR CONTRACTS INCLUDE 
NIGERIA: The first television station in West Africa. cyprus; Permanent barracks for the 
War Department. GHANA: The Tema deep-water harbour (Parkinson-Howard Ltd). erITisH 
Guiana: The Boeraserie Extension Project (drainage and irrigation). AUSTRALIA: A 13-storey 
building in Sydney containing the Attorney-General’s office and barristers’ chambers. 
ENGLAND: The Extension to the Royal Hospital, Chelsea, and a new factory for Vauxhall 
Motors Ltd, at Luton, as well as various contracts for industrial projects and housing estates 
throughout the country. 


SIR LINDSAY PARKINSON 


AND COMPANY LIMITED 


Head office: Sir Lindsay Parkinson & Co. Ltd, 6 Lambeth Road, St George's Circus, London S.E.1 


Eater No. 771 on reply card 
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STRUCTURAL 
BOLTS 


YOO Newall 
NEWALLASTIC STRUCTURAL BOLTS " . \ T h 
can be tightened to their ultimate tensile : ors ear 


stress with an adequate margin of safety, 
thus enabling designers to make the fullest 
use of bolting when designing steel 
structures. 

NEWALL TORSHEAR BOLTS used 

with the special Torshear air-tool provide 
automatically controlled tightening governed 
by the shearing of the extension on the bolt. 


A.PNewall 


i TED 
POSSILPARK =: GLASGOW N.2. 


* TORSHEAR™ Brochure available on application 
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GLAXO 
LABORATORIES LTD 
have installed 






Thornycroft Oil Burning Equipment 
on their Babcock & Wilcox Water Tube 
Boilers at Greenford. We supplied the 
whole of the oil firing equipment and 
the conversion from solid fuel to oil 
firing was engineered by our technical 
staff. 

Other recent Thornycroft installations 
include those at Selfridges  Ltd., 
London Airport, Shell-Mex House and 
several for the Ministry of Works. 


For particulars of industrial equipment 
write for publication S.E.B.99 which in- 
cludes a questionnaire for completion and 


return to Us. 


FUEL EFFICIENCY & POWER 
FOR INDUSTRY EXHIBITION 


Grand Hall, Olympia, London 
April 27¢h—May 6th 


On STAND 8, ROW G we shail be showing 
a duplex PUMPING & HEATING unit for an 
installation at the Birkenhead Hospital of the 
Liverpool Hospital Board and colour enlarge- 
ments of recent Industrial& Marine installations. 








(WISEMAN } . 


he iF .4 
4 LEAFLETS rf nay = 
on _ 


LP. en totally enclosed, spur or 
Go ” helical gear units for 
£3 | : industrial drives 


(1) LEAFLET GBS53 


Co-axial type spur or helical gear units. Types 
DRCO and DRCV. Double reduction ratios 
up to 50 to 1. Single reduction ratios up {to 
7h to 1 


(2) LEAFLET GBSt1 








~xay 


seen 5 





i ite 
a 





’ Single reduction spur or helical gear units. 
Sj eT Type SR-N narrow. Ratios up to 5 and 10 to 1. 


(3) LEAFLET GB/50/1 


Single reduction spur or helical gear units. 
Type SR-W wide. Ratios up to 54 to 1. 


(4) LEAFLET GB52 


Double reduction spur or helical gear units 
Type DR horizontal. Ratios up to 60 to 1. 


For these leaflets or any further information write to 


ALFRED WISEMAN & CO. LTD. 
Glover Street, Birmingham. 
London Office: 8 Southampton Row, W.C.1. 


* See us on STAND KKII 
Mechanical Handling 
Exhibition 
Earls Court May 3-13 
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PATENTS - 


MISCELLANEOUS - 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, @.g., d-page £29 10s. 4-page £54. 


AGENCIES - 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT + TENDERS *- EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 


DIRECTORS - 


PARTNERSHIPS 
Inch Rate. 54/- per single column inch and pro rata. 12 lines to 1 inch. 


Full page £100. 


FOR SALE - MACHINERY, etc.. WANTED + AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - FOR HIRE 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, @.g., d-page £25 10s. 4-page £48. 


Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 


Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


The minimum size for a Displayed advertisement is 3 inches single column, for an Illustrated advertisement it is a t-page 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. | proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—Classified Advertisement Dept., ““ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 


Displayed and Illustrated Styles. 


Urgent advertisements may be telephoned to CENtral 6565. 


(12 column inches). 





PUBLIC APPOINTMENTS 


BRIGHTON EDUCATION 
COMMITTEE 


PRESTON TECHNICAL INSTITUTE 
GRADUATE LECTURERS 


Required from September (new posts) 

1. GRADUATE LECTURER in) MATHE- 
MATICS, for work mainly with part-tume day 
O.N.C. and City and Guilds Final courses. Teaching 
experience with H.N.C. courses in Electrical Engin- 
eering an advantage 

2. GRADUATE 
ENGINEERING, with experience of H.N.C 
Technology and Machines 
O.N.C. and City and 


LECTURER in ELECTRICAL 
work 
Work 


in’ Electrical 
Final 


mainiy with 
courses 
Further particulars and application forms obtain- 
able from the undersigned, to be returned to the 
Principal, Preston Technical Institute, ¢ oombe 
Road, Brighton, by 30th April, 1960 
WwW. G. STONE, 
Director of Education 


Guilds 


54, Old Steine, 


Brighton. E9508 





UNIVERSITY OF MANCHESTER 


SENIOR LECTURER AND LECTURER IN 
ENGINEERING 


Applications are invited for the posts of SENIOR 
LECTURER and LECTURER IN ENGINEERING 
(Mechanical). Preference wi'l be given to candidates 
with a major interest in Applied Thermodynamics 
or Applied Mechanics, especially Theory of Machines. 
Some experience of Mechanical Design would be an 
University regulations permit teaching 

the Degrees of M.Sc. and Ph.D 
scales per annum are as follows : 
£1700 to £2050 ; Lecturer, £900 to 
Membership of F.S.S.1 and Children’s 
Allowance Scheme Initial salary according to 
qualifications and experience 

Applications should be sent not later than May 7th, 
1960, to the Registrar, the University, Manchester, 
13, from whom further particulars and forms of 
application may be obtained Applications by air- 
mail letter, in the first instance, will be considered 
from overseas Candidates E9482 


advantage 
to read for 





UNIVERSITY OF BRISTOL 


LECTURERS 


Applications are invited for two posts as 
LECTURER (one Grade III and one Grade II) in 
the Department of Mechanical Enginecring The 
salary scales are now under revision and are likely 
shortly to be increased, but the range ts at present : 

Grade Ill : £700 to £850 per annum 

Grade II : £900 to £1650 per annum 
(according to qualifications and experience) 
F.S.S.U. benefits and Family Allowance 

The duties will consist of lecturing, laboratory and 
tutorial work and the supervision of research projects 
There are ample opportunities and facilities for 
personal research work in new and expanding 
laboratories. 

Applications (including the names of two referees) 
should be sent not later than 30th April, 1960, to 
the undersigned from whom further particulars may 


be obtained 
H. C. BUTTERFIELD 
Registrar and Secretary. 


with 


E9505 





ESSEX EDUCATION COMMITTEE 


MID-ESSEX TECHNICAL COLLEGE AND 
SCHOOL OF ART, 
MARKET ROAD, CHELMSFORD 


SENIOR LECTURER 


Required, September, 1960 SENIOR LEC- 
TURER IN MECHANICAL ENGINEERING, 
for Strength of Materials, Theory of Machines, 
Theory of Structures, mainly for H.N.D. and N.H.C 
Courses. Degree or equivalent, Corporate Member- 
ship and teaching experience expected. 

Salary: Senjor Lecturer, £1580 by £50 to £1750 
per annum. 

Details and forms (stamped, addressed foolscap 
envelope) from the Clerk to the Governors, 29524 


PUBLIC APPOINTMENTS 


UNIVERSITY OF LIVERPOOL 


UNIVERSITY FELLOWSHIPS IN THE 
FACULTY OF ENGINEERING 


Applications are invited for the following awards : 

A limited number of UNIVERSITY FELLOW- 
SHIPS IN THE FACULTY OF ENGINEERING, 
value £459 per annum, tenable for one year in the 
first instance, but renewable for a second year. 

A limued number of Postgraduate Studentships, 
value £245 per annum, tenable for one year, but 
renewable for a second or third year. 

The holder must pursue a full-time course of 
training in research within the University. 

Applications, which should include particulars of 
age. academic career and qualifications, together 
with the names of three referees and quoting Ref. 
CV/E, and accompanied by pub!ished or manuscript 
work, should be received not later than 7th May, 
1960, by the Registrar, from whom further par- 
ticulars of the conditions of appointment may be 
obtained E9397 





PRISON COMMISSION 


H.M. BORSTAL, FELTHAM, MIDDLESEX 


CIVILIAN INSTRUCTIONAL OFFICER, 
GRADE Ili (FITTER MACHINIST) 


CIVILIAN INSTRUCTIONAL OFFICER, Grade 
Iii (FITTER MACHINIST). Post at H.M. Borstal, 
Feltham, Middlesex, and to act as relief at other 
establishments as necessary Candidates must be 
aged at least 30 on 13th May, 1960. 

Qualifications Full apprenticeship plus at least 
S years’ practical experience Able to instruct in 
machine shop engineering. City and Guilds Certi- 
ficate (or equivalent) and some teaching experience 
desirable 

London salary scale £825-£950. Prospects of 
pensionable employment. 44-hour week and holidays 
with pay. Quarters not provided 

Write, Prison Commission, R.241/254, Horseferry 
House, Dean Ryle Street, London, S.W.1, for 
application form 

Closing date : 29th 


April, 1960. E9 ‘94 





GHANA 
TEMA DEVELOPMENT CORPORATION 
ASSISTANT ENGINEER 


A vacancy exists in the office of the Chief Engineer 
to the Corporation for an ASSISTANT ENGINEER 

Qualifications and experience : Candidate should 
hold a minimum. qualification of (a) Engineering 
Degree plus 2 years’ post-graduate experience ; 
(b) Sections I and I Institution of Civil Engineers ; 
or (c) Testamur Examination, Institution of Municipal 
Engineers. Salary in range £1080 to £1580 p.a 

Appointment on contract, initially for two tours 
each of 15-18 months. Successful candidate will be 
required to contribute to the Corporation's Provident 
Fund, at the rate of 74 per cent of salary, the Cor- 
poration’s contribution being 174 per cent 

Apply, stating age, qualifications and experience 
to The Director of Recruitment, Ghana High 
Commission (Recruitment Section), 248-250, Tot- 
tenham Court Road, London, W.1. E9°509 


THURROCK URBAN DISTRICT 
COUNCIL 





TWO ASSISTANT ENGINEERS 


Thurrock Urban District Council (population 
107 100 increasing) (Engineer and Surveyor’s Depart- 
require TWO ASSISTANT ENGINEERS 
Salary, A.P.T. IV £1065 to £1220 p.a. Applicants 
should be Chartered Civil or Municipal Engineers, 
or have equivalent qualifications, and have extensive 
civil engineering experience and be capable of design- 
ing and supervising construction of major schemes 
experience 1s desired in sewerage and 
sewage disposal and or bridges and roads. Housing 
accommodation may be considered if successful 
candidates reside more than 20 miles from Thurrock 
Appointment pensionable Applications, stating 
age, qualifications, and experience, and quoting 
three referees to the Clerk of the Council, Council 
Offices, Grays, Essex, by 26th April. 1960. Canvass- 
ing disqualifies Relationship with Members or 
Senior Officers of the Counci! must be disclosed 

F9S10 


ment) 


In particular, 


PUBLIC APPOINTMENTS 


WESTERN NIGERIA 
DEVELOPMENT CORPORATION 


ASSISTANT MECHANICAL ENGINEER 


The Corporation invites applications from suitably 
qualified candidates for post of ASSISTANT 
MECHANICAL ENGINEER in its Engineering 
Department 

Qualifications : Candidates should possess 
one of the following qualifications :-— 

(a) A.M.1I.Mech.E. or approved equivalent 
qualification awarded by an Institution 
outside Great Britain 

(b) A recognised Diploma or University 
Degree in Mechanical Engineering with 
adequate practical experience in opera- 
tion and maintenance of Plants and 
Vehicles 


In addition, candidates must have had at least 
five years of post-graduate employment, two of 
which must have been in a responsible position, 
and are expected to have had some experience in 
the following :— 


(a) Workshop Management 

(b) Office and Stores Organisation. 

(c) Estimating and Control of Finance. 

(d) Control of Transport, Plant and Finance. 

(e) Maintenance, inspection, repair and 
overhaul of all classes of motor transport, 
earth moving equipment, Contractors’ 
plant, diesel fuel oil injection equipment, 
air-conditioning and refrigerating plant, 
and wood-working machine shops 


Duties : The Officer appointed will be posted for 
duties in one of the Corporation’s Maintenance 
Mechanical Workshops, which may be anywhere 
in the Western Region of Nigeria. 


Salary Scale: £1360 : £1420 : £1470, by £60 to 
£1590 per annum, plus inducement allowance of 
£300 per annum for an Overseas officer. Point 
of entry will depend on qualifications and 
experience. Prospects for early promotion are 
excellent 


Terms of Service : The terms of service include 
partly furnished accommodation at the rate of 
84 per cent of the basic sa'ary ; free medical 
service. (In the case of an expatriate being 
appointed, an outfit allowance for candidates 
coming to the tropics for the first time is payable, 
and a free passage for wife and free passages 
once each way per tour for children up to 3 in 
number not over the age of 13 are provided.) 
Employee is required to contribute 10 per cent 
of salary to a Provident Fund ; the Corporation 
contributes an equal amount. Leave at full 
pay is granted at the rate of 5 days for every 
completed month of service. Normal length of 
tour is 18/24 months. 

Applications, stating age, qualifications and 
experience, with the names of three referees, should 
be forwarded to reach the Official Secretary (Recruit- 
ment Branch), Office of the Commissioner, Western 
Region of Nigeria, 178/202, Gt. Portland Street, 
London, W.1, not later than Saturday, 23rd April, 
1960. 


E9479 


HER MAJESTY’S OVERSEAS CIVIL 
SERVICE 
PUBLIC WORKS DEPARTMENT, 
HONG KONG 





PLANNING OFFICER 


To prepare plans and conditions tor development 
schemes of all types. General Town Planning duties 
and consideration of private and public building 
proposals. 

Pensionable appointment. Age limit 45. Salary 
scale £1500 to £2865 with point of entry between 
£1650 and £2325 according to experience. Rented 
quarters Free passages. Candidates must be 
A.M.T.P.I. and have a minimum of one year’s post 
qualification experience, preferably with A.M.I.C.E. 
or A.M.L.Mun.E., or secondly A.R.LB.A. or 
A.R.LCS. 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
ind experience, quoting BCD 112/51/031/D4. 
£9517 


PUBLIC APPOINTMENTS 


SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


HEATING AND VENTILATING 
ENGINEER 


Applications are invited for a superannuable 
appointment as a HEATING AND VENTILATING 
ENGINEER in the Development Section of the 
Chief Commercial Officer's Department at Board 
Headquarters 

Duties will comprise the design of space heating 
and ventilation schemes, including hot water, central 
heating using electrode boilers and similar 
ment 

Candidates should have a sound technical training 
in heating and ventilation. Experience in the prepa- 
ration of estimates, specifications and drawings for 
central heating plants is required Qualifications 
leading to membership of the Institution of Heating 
and Ventilating Engineers are desirable 

Salary, N.J.B., Class AX/EX, Grade § 
£1355 per annum 

Apply, quoting reference number C2/60, 
standard form available from the Secretary, South 
of Scotland Electricity Board, Inverlair Avenue, 
Glasgow, S.4, not later than 29th April, 1960 

E9516 


equip- 


£1090 to 


on the 





BOARD OF GOVERNORS, 
HAMMERSMITH AND ST. MARK’S 
HOSPITALS, 

DU CANE ROAD, LONDON, w.i2 


APPOINTMENT OF CHIEF ENGINEER 


Applications invited for the appointment of 
CHIEF ENGINEER of the Hammersmith and 
St. Mark’s Hospitals, a post-graduate general teach- 
ing group of hospitals. Candidates must hold 
corporate membership of the Institution of Mech- 
anical Engineers, or an equivalent qualification in 
mechanical engineering A recognised qualification 
in electrical engineering would be an advantage, 
Salary scale £1375 by £45 (5) to £1609 p.a., plus 
£50 London Allowance. A gratuity of up to 10 per 
cent of salary will also be payable tor hours worked 
in excess of normal 38-hour week An additional 
payment will be made for supervisory duties for 
other authorities on the Hammersmith Hospital site. 
The successful candidate will be required to take up 
his duties on the Ist November, 1960. Full details 
of duties and conditions of service may be obtained 
from the Secretary of the Board E9513 





CITY OF BRADFORD 
SENIOR ENGINEERING ASSISTANT 


the superannuable 
ENGINEERING 


Applications are invited for 
appointment of a SENIOR 
ASSISTANT, Post 18, in the City Engineer and 
Surveyor’s Department on A.P.T. IV (£1065-£1220), 

Candidates should preferably hold an Engineering 
Degree, be A.M.1.C.E./A.M.1.Mun.E., and have had 
special experience in design of reinforced concrete 
and steel structure for multi-storey flat construction. 

No housing accommodation can be provided by 
the Corporation. 

Applications on forms to be obtained from the 
City Engineer and Surveyor, Town Hall, Bradford, 1, 
together with three testimonials, must be received 
by the undersigned by 2nd May, 1960. 

HENRY PATTEN, 


E9522 Town Clerk. 





RUNWELL HOSPITAL, 
NEAR WICKFORD, ESSEX 


SENIOR ENGINEER 


SENIOR ENGINEER required Must hold 
Ministry of Transport and Civil Aviation First Class 
Certificate of Competency in Marine Engineering, 
Certificate of Service as First Class Engineer, City 
and Guilds Full Technological Certificate in Plant 
Engineering (First Class), or approved equivalent 
qualification. 

Health Service Whitley Council conditions 
pensionable. Present salary scale £730-£870. The 
Officer is required to occupy the house provided 
(present rent £1 13s. Sd. a week, subject to variation) 

Applications, quoting two referees, to the Secretary, 
not later than 30th April, 1960. E9498 





THE ENGINEER April 





QUALIFICATIONS ARE AS FOLLOWS: | 
University Degree or Diploma in Civil Engineering 
recognized by the British Institution of Civil Engineers | 
as exempting from the Parts I and II of the Institution | 
Examination, and at least two years’ subsequent practical 





15, 1960 


PUBLIC APPOINTMENTS 


Modern airport at Kano, 
In this colourful country where life can be good... C 


REWARDING POSTS WAIT TO 


WELCOME EXECUTIVE ENGINEERS 


Northern Nigeria’s attractions are not confined to its dramatic contrasts and 
kaleidoscopic colours. For today’s qualified engineers they extend to the excellent 
conditions of an appointment in a country determined on progress in every 
direction. There are several vacancies just now on executive level. 


Engineers. 


Duties are these: (1) (a) Reconnaissance, survey and construction of roads. *. 
(b) Investigations for bridges and culverts; design and supervision of 


their construction. 


(c) Supervision of road maintenance and improvements, including 


tarring 


(2) Duties may necessitate living away from towns for considerable periods. 
Candidates will not be expected to possess advanced specialized knowledge in any one subject 
and will be encouraged to develop breadth of experience, due weight being given to their wishes 
in a country where responsibility comes at an early age. Works are carried out 

by contract, petty contract, and by direct labour. 


experience in Civil Engineering; or... 
| Any other equivalent 
| qualification recognized by the Institution. 

A desirable (though not essential) qualification is 
corporate membership of the Institution of Civil 





Northern Nigeria 





professional training or 


Civil Engineers like you 
are already there 


8] 


HIGH SALARY, LOW TAX 

Initial salary is £1,440 p.a. gross and 
ascends in accordance with candidates’ 
experience. Salary is subject to Northern 
Nigerian income 
remarkably low, commencing at 44d. 
in the £ for the first £200 of income. 


tax rate which is 


GOOD ALLOWANCES, GRATUITY 


There are generous allowances, and 
living quarters are provided at low cost. 
A further consideration is a gratuity 
at end of term of service. 


PASSAGE PAID—ON LEAVE, TOO 
First-class paid passages for accepted 
candidates and wives also apply to 
homecoming on leave at end of only 
18 months’ service. 

These facilities are renewed if a further 
term of service is arranged. 





NORTHERN 


ERIA 


These attractive openings may be applied for in writing in the first instance to the Recruitment Secretary, Northern Region, Room E, 












































NIGERIA HOUSE - NORTHUMBERLAND AVENUE - LONDON - W.C.2 
£9348 
BOROUGH OF SWINDON 
TENDERS EDUCATIONAL EDUCATIONAL 
WATER DEPARTMENT 
INDIA SUPPLY MISSION COLLEGE OF AERONAUTICS ADMIRALTY 
SENIOR ENGINEERING ASSISTANT fein 

ian - 2 Rae ROYAL CORPS OF NAVAL 

The Office of the India Supply Mission, 2536, A Course of Lectures on CONSTRUCTORS 


SENIOR ENGINEERING ASSISTANT required 
for work on the design and construction of major 
capital works and on ground water surveys. Works 
in progress and projected in this rapidly expanding 
Water Undertaking amount to £600,000, involving 
boreholes, pumping plant, buildings, trunk mains, 
&c 


Salary in accordance with either A.P.T. Special 
Grade (£785-£1070) or A.P.T. Grade IV (£1065- 
£1220) depending on qualifications and experience. 

Housing Accommodation and assistance with 
removal exnenses offered to married candidates. 
Five-day week in operation. % 

Application forms, with further details, may be 
obtained from the Town Clerk, Civic Offices, 
Swindon, and should be returned by 25th April, 
1960. E9400 








TENDERS 











GOVERNMENT OF THE GAMBIA 
PUBLIC WORKS DEPARTMENT 


BARRA FERRY TERMINAL 


TENDERS are invited from experienced Con- 
tractors for the CONSTRUCTION of a FERRY 
TERMINAL at Barra, on the North bank of the 
estuary of the Gambia River. 


The works consist of a piled access jetty approxi- 
mately 10°O feet long in reinforced concrete, a solid 
berthing head, incorporating a vehicle landing ramp, 
and shore ancillaries. 


Copies of the Tender documents and drawings, 
to be issued as from 25th April, 1960, may be obtained 
from the Consulting Engineers, Messrs. G. Maunsell 
and Partners, 66, Haymarket, Westminster, London, 
S.W.1. Applications must be accompanied by a 
deposit of £10 which will be refunded on receipt of a 
bona fide Tender and the return of all Tender 
documents and drawings. 


Tenders should be delivered simultaneously to the 
Major Tender Board, Bathurst, and a duplicate 
copy to the Consulting Engineers, Messrs. G. 
Maunsell and Partners, 66, Haymarket, Westminster, 
London, S.W.1, not later than 6th June, 1960 


The lowest or any Tender will not necessarily be 
accepted 


F9S02 


Massachusetts Avenue, N.W., Washington, 8, D.C., 
United States of America, invites TENDERS for the 
following 

(a) TENDER ENQUIRY No. SE.157. 

For the SUPPLY of ONE number 
SELF-PROPELLED, Diesel, or Diesel- 
Electric-operated 5 tons MOBILE CRANE, 
Slewing Type. 


(b) TENDER ENQUIRY No. SE.161. 

For the SUPPLY of 33kV. UNDER- 
GROUND CABLES and 11kV. FLEXIBLE 
CABLE COUPLERS required by Neyveli 
Lignite Corporation (Private), Ltd., Madras, 
India. 

Specifications, &c., relative to the above specifica- 
tions, can be obtained from the Co-ordination 


Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of 14 shillings and 3 pence per 
Tender enquiry, and is not refundable 

Tenders are to be returned direct to India Supply 
Mission, 2536, Massachusetts Avenue, N.W., 
Washington, 8, D.C., United States of America, so 
as to reach them by : (a) 3lst May, 1960; (b) 2nd 
June, 1960 

Specimen copy of the above enquiries can be seen 
at Engineering Branch, India Store Department, 
Bromyard Avenue, Acton, W.3, under the following 
references : (a) §$.4254/59/NSC/ENG.2 ; (b) 
8.4261/59/ NSC ENG.2. E9S01 





INDIA STORE DEPARTMENT 


The Office of the Director General, India Store 
Department, Government Buildings, Bromyard 
Avenue, Acton, W.3, invites TENDERS for the 
following : 

(a) 6-SPINDLE AUTOMATIC. Nominal O.D 
of chuck 6in. Max. length turned /7in. 
Spindle speeds 108-1154 r.p.m. 

(b) DEEP HOLE BORING MACHINE for 
Gun Barrel. Single spindle for boring and 
drilling operation up to 198mm diameter by 


3658mm. long. Similar to SIG_ type 
BS0-100/4 
(c) COPYING LATHES, similar to George 
Fischer. Model KDM/11/100. 
Specifications, &c., can be obtained from the 
Co-ordination Branch, India Store Department 


Government Buildings, Bromyard Avenue, Acton 
W.3, at a cost of 10 shillings per Tender enquiry, 
and is not refundable. Tenders are to be returned 
to the above address by Thursday, 26th May, 1960 
Specimen copy of the above enquiries can be seen at 
Engineering Branch, LS.D., under the following 
references : 

(a) 2045/59/SSB/ENG. 

(b) 2046/59/SSB/ENG 

(ce) 2048/59/SSR/FNG 


ot ot oe 


FO4RI 


PROBLEMS IN HYPERSONIC 
AERODYNAMICS 
will be given at the College from 
Monday, 2nd May, to Friday, 13th May, 1960. 


The course is intended for aerodynamicists, 
physicists and research workers who require a work- 
ing knowledge of hypersonic aerodynamics A 
knowledge of subsonic and supersonic aerodynamics 
and of mathematics up to degree level is desirable 

FEES for the course are : 

Tuition Fee, 30 guineas 

Residence Charge (including full 
guineas. 

Forms of enrolment and copies of the syllabus may 
be obtained from the Warden, The College of Aero- 
nautics, Cranfield, Bletchley, Bucks £9244 & 


NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY, 
ST. JOHN STREET, LONDON, E.C.I. 


board), 10 





Two Lectures on “COMPACT HIGH PERFORM- 
ANCE HEAT TRANSFER SURFACES” will be 
given at 7 p.m. on 27th April and 4th May, 1960, 
by Professor W. Kays, M.S., Ph.D., Professor of 
Mechanical Engineering, Stanford University, U.S.A 

The lectures will deal with (a) the heat transfer 
and friction power relationships for heat transfer 
surfaces with special reference to high performance 
extended surfaces, and (b) recent developments in 
heat surfaces. 

Fee for the Course, 10s 

Enrolment can be effected by personal attendance 
at the College or by application for an enrolment 
card. E9514 ¢ 


UNIVERSITY OF LONDON 





A COURSE OF THREE LECTURES on: 
(i) “ The Role of the Engineering Sciences in Engi- 
neering Education (ii) “* Metallurgy, Materials 
Sciences and Engineering”; (iii) “ The Anatomy 
of Extractive Metallurgy,” will be delivered by 
Professor R. Schuhmann (Purdue University) at 
Imperial College of Science and Technology, Royal 
School of Mines (Metallurgy Lecture Theatre), 
Prince Consort Road, S.W.7, as follows : Lecture 
(i) at 11.15 a.m. on 26th April; Lecture (ii) at 
3.30 p.m. on 26th April ; Lecture (iii) at 3.30 p.m 
on 27th April. 

ADMISSION FREE, WITHOUT TICKET 

JAMES HENDERSON, 


F944 + Academic Registrar. 


SCHOOLS ENTRY 





A competition for entry into the Royal Corps of 
Naval Constructors will be held in July, 1960. 

2. Accepted candidates will be established as 
probationers in the Royal Corps of Naval Con- 
structors and will undergo a two-year course of 
training at the R.N. Engineering College, Manadon, 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich. 

3. Candidates must be aged between 17 years 
6 months and 19 years 6 months, inclusive at Ist 
September, 1960. 

4. Candidates with the General Certificate of 
Education will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe- 
matics, and Physics taken on the same occasion, 
and at least Ordinary Level passes in English and a 
language other than English. 

5. Candidates with the Scottish Leaving Certifi- 
cate will be required to have Higher grade passes in 
Science (to include Physics), Mathematics, ai least 
two additional mathematical subjects (one of which 
must be Dynamics), and at least lower grade passes 
in English and a language other than English. 
Passes to be gained at not more than two sittings of 
the Scottish Leaving Certificate examination 

6. Candidates with the Northern Ireland Grammar 
School Senior Certificate will be required to have 
passes at Advanced Level in Mathematics (Genera! 
Course, Pure Mathematics, Applied Mathematics) 
and Physics—taken on the same occasion ; and at 
least Ordinary Level passes in English and a language 
other than English. 

7. Applications will be considered from candidates 
who sit these examinations in 1960. 

8. The work of the R.C.N.C. covers all aspects of 
design, construction and repair to H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 
abroad. 

9. The starting pay of a probationer at age 18 
will be £545. A deduction of £75 is made when 
living in at the R.N. Engineering Col . Manadon, 
or at the R.N. College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24 with a starting salary of 
not less than £910 and £940 respectively. Promotion 
to Constructor normally takes place at about age 30 
with a salary which may be expected to be not Jess 
than £1515, rising in nine years to not less than 

2255. Promotion to higher ranks is by selection 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch I1(88), Empire Hotel, Bath, quoting refer- 
ence number 6015, to whom final application must 
be submitted by 16th May, 1960. E8783 # 


Classified Advts. continued on page 82 








EDUCATIONAL 


A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free, 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8 Eli4e 





THE ROYAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, GLASGOW 


PUBLIC WORKS AND 
MUNICIPAL SERVICES 
CONGRESS 


and 
EXHIBITION BURSARY 


Applications for the above Bursary are 
invited from Graduate Engineers or those 
holding equivalent professional qualifica 
tion in civil or municipal engineering, and 
with professional experience 


The Bursary, value £750 and tenable for 
one year, has been established at the College 
by the Council of the Public Works and 
Municipa! Services Congress and Exhibition 
to enable suitable persons to undertake post 
graduate studies or research in Public Health 
Engineering or Highway Engineering 

Application forms for return by Ist June, 
1960, and further details may be obtained 


from the Professor of Civil Engineering 
E9SIS ¢ 














[ SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


AN EXPANDING COMPANY operating on 
a continuous process basis has vacancies for two 
well-qualified MECHANICAL ENGINEERS in 
London and South Wales. Applicants should have 
sound experience in heavy engineering in addition 
to their technical qualifications, should have attained 
a good level of general education. The age limit is 
32, and an attractive commencing salary is being 
offered. Write, stating brief details —-BOX No 
£9487, *‘ The Engineer.” A 


AN INTERNATIONAL FOOTWEAR 
MAN UFACTURER and Distributor require the 
services of an INDUSTRIAL ENGINEER. Appli- 
cants should be capable of preparing drawing board 
layouts of new factories and extensions to existing 
factories based on latest methods of materia! hand- 
ling and work flow. The successful applicant would 
be expected to have a basic knowledge of electric 
power lighting distribution and installations a 
basic knowledge of methods study and have a plant 
engineering background. Some knowledge of the 
French language would be advantageous. Location 
will be in modern offices in Oxford Street, W.1 
with the opportunity of occasional visits abroad as 
work requires Good salary with life cover and 
pension scheme will be offered to the right man 

Write in instance to the Personnel Manager 
18), Oxford Street, London, W.1 E9507 aA 


nirst 


ADHESIVE TAPES, LTD., manufacturers of 
Sellotape Brand Pressure Sensitive Products require 
an additional ENGINEER of B.Sc. or H.N.€ 

qualifications with the right personality to make use 
of a wide training in their operations. Maximum 
age 30 years. The position would suit an Engineer 
who wishes to use a sound technical background as 
a basis for a career in industry which will call for 
versatility, self-reliance and the ability to get things 
done. Superannuation Scheme Salary will be 
assessed on age and experience.—Apply, giving full 
particulars, to Personnel Manager, Adhesive Tapes, 
Ltd., Boreham Wood, Herts E9518 a 


BOILER ENGINEERS for commissioning and 
service work on latest type marine and land instal- 
lations. Travelling involved. Required qualifica- 
tion is Ministry of Transport certificate or equivalent 
Naval ranking. Age range 25-40 years. Good 
conditions and prospects.—Apply in writing to Staff 
Manager (T. & S.), Foster Wheeler Limited, 3, 
Ixworth Place, S.W.3 E9402 a 


DESIGN ENGINEERS 


required for work on the design of large modern 
Water-tube Boiler Plant, involving problems in 
combustion engineering, heat transfer and fluid 
flow. Experience in one or more of these fields 
is a necessary qualification, and an Engineering 
Degree would be an advantage but is not 
essential. 
Full particulars, stating age, qualifications and 
past experience, should be sent to 
Chief Design Engineer, 
John Brown Land Boilers, 
Whitecrook Works, 
Clydebank. 


Ltd 


E2804 a 


CHIEF CHEMIST required, to be in charge of 
building materials testing and research laboratories 
in the outskirts of London. The position offers good 
salary and participation in pension scheme, housing 
could probably be arranged. Possibilities of further 
advancement to Technical Director Own staff 
informed. Please send applications ——- previous 
xperience and job histories, stating salary required, 
which will + treated confidentially. —BOX No. 
£2802, “ The Engineer.” A 


SITUATIONS VACANT 


CONSULTING ENGINEERS in Westminster 
require ASSISTANT ELECTRICAL ENGINEER, 
age about 25 to 30, with good training, first-class 
education and degree or Graduateship of I.E.E.- 

BOX No. E9490, “* The Engineer.” A 


CONSULTING ENGINEERS require R.C. 
DETAILERS : minimum three years’ experience. 
Permanent position. Pension scheme, luncheon 
vouchers.—Send details of experience and salary 
reguired to F. R. Bullen and Partners, Dacre House, 
Dean Farrar Street, Westminster, S.W.1 E9364 a 


DEVELOPMENT ENGINEER 


required, to work on the design and introduction 
of a wide variety of production plant and 
special-purpose machines. Candidates should 
be qualified Mechanical Engineers, with 
experience of and interest in design and produc- 
tion engineering problems. 

First-class conditions of service, 
pension and life insurance scheme 

Please apply, giving age and free details of 
qualifications and experience, to : 

Personnel Manager, 
Universal Grinding Wheel Co., 
Stafford 


including 


Lid., 
E9521 a 


DRAUGHTSMAN “required, age 21-25, for 
wriginal design work in a specialist department 
incorporating techniques for a wide field of engineer- 
ing. H.N.C. essential, a knowledge of design of 
crane, hoist, haulage or similar equipment and 
workshop experience would be an advantage. Five- 
day week, voluntary pension scheme, luncheon 
vouchers. Telephone Mincing Lane 7901 or prefer- 
ably write to Manager, Cableway Division, British 
Ropeway Engineering Co., Ltd., Plantation House, 
Mincing Lane, London, E.C.4 E9523 A 


DRAUGHTSMAN experienced in the Design 
and Detailing of Structural Steelwork required by 
progressive firm in the Southampton area.—Write, 
giving full particulars of experience and salary 
required to BOX No. E2792, ** The Engineer.” A 


DRAUGHTSMAN, widely experienced in design 
of special and standard steel shuttering and allied 
builders’ equipment. Concrete mould experience an 
advantage. Holiday arrangements honoured. Write, 
giving full details of experience and qualifications 

BOX No. E2803, ** The Engineer.” A 


DRAUGHTSMEN required for senior positions, 
capable of handling all types of refractory engineer- 
ing work. Must have initiative and be prepared to 
accept responsibility. Good salaries and prospects. 
Please apply Design Engineer, Pilbrico Company, 
Limited, Westmorland Road, London, N.W.9. 
E2794 a 


DRAUGHTSMEN.—Four required by Tyneside 
Power Station Contractors, able to work with 
minimum supervision and having experience in 
either (a) Electrical Diagrams, Cable Layouts or 
Signalling (b) Plant Layouts, Steam and Feed 
Pipework, &c., or (c) Structural Steel and/or Rein- 
forced Concrete. Write fully in first instance to 
Chief Draughtsman.—BOX No. E2998, “ The 
Engineer.” A 


ELECTRICAL ENGINEER 


IND COOPE, LIMITED, Nationa! Brewers, 
require an Electrical Engineer for employment 
in Burton-on-Trent. Applicants, who should 
be aged 30 to 40 years, must possess H.N.C. or 
equivalent and be Graduates of I.E.E., having 
served an apprenticeship with an Electrical 
Contractor or Manufacturer. Drawing-Office 
and installation experience desirable, including 
H.V. and M.V. Distribution Power and Lighting ; 
also preparation of drawings, specifications and 
tenders. Good opportunity for conscientious 
worker. Salary dependent on experience and 
qualifications. The Company operates a Pen- 
sion Scheme with substantial widows benefits, 
in the event of death before or after retirement 

Five-day week. Staff Restaurant. 

Applications, in writing please, to the Group 
Personnel Manager, Burton-on-Trent, quoting 
‘* Electrical Engineer” in top right-hand corner 
f letter 


E9SI1 A 


ENGINEER, with H.N.C. or equivalent, and 
preferably with basic electrical knowledge, to under- 
take interesting experimental work on Mechanical 
and Heat Transfer Tests in Research and Develop- 
ment Department.—Reply, stating age, qualifica- 
tions and salary required to Personnel Manager, 
The Superheater Co., Ltd., Ashburton Road, 
Trafford Park, Manchester, 17. 216 a 


ENGINEER required for Development work on 
Gas Turbine Fuel Systems and Motor Vehicle 
Turbochargers. Candidates with a Degree and 
suitable previous experience would be preferred 

Enquiries should be addressed to the Personnel 
Manager, Simms Motor Units, Ltd., Oak Lane, 
East Finchley, London, N.2 E9525 a 


EXPERIENCED DIESEL ENGINEER required 
to assist Works Manager, and be trained to supersede 
him after retirement in near future. Works in 
S.W. London specialising in the rebuilding of Diese! 
powered equipment and Field Service. Knowledge 
of estimating and costing an advantage. Commenc- 
ing salary £832 p.a., and superannuation. Good 
opening and permanency for suitable applicant 
Write in confidence, details of qualifications and 
experience.—-BOX No. E9476, “* The Engineer.” A 


INSTRUMENT ENGINEERS.—Simon-Carves, 
Limited, require Instrument Engineers for employ- 
ment in U.K. and overseas. Experience of instru- 
mentation of chemical/refinery installations desirable. 
Men with works training and holding O.N.C. or 
H.N.C. are preferred. Please forward full details of 
age, experience and qualifications and quoting 
Ref. SC.36, to Contract Labour Department, Simon- 
Carves, Limited, Stockport £9499 a 


April 15, 1960 


SITUATIONS VACANT 


FACTORY MANAGER 


for Joseph Gartshore and Sons, Ltd., of Perth 
(one of the Adam Lythgoe Group of Companies) 
Experience in the manufacture of granulated 
fertilisers desirable, but not essential, provided 
applicant possesses good all-round knowledge of 
mechanical or chemical engineering plant, allied 
with the ability to organise and control staff. 
Age limit 45. Scotsman preferred. The factory 
manager will be responsible to the managing 
director, and will be in complete charge of the 
factory, which produces 10,000 tons per annum of 
granulated fertilisers. Commencing _ salary 
according to experience and qualifications, but 
not less than £1200 p.a. 

Piease write briefly in the first instance to : 
JOSEPH GARTSHORE AND SONS 
LIMITED, of Wigshaw Culcheth, 
Warrington, Lancashire 


Grange, 


£9489 A 





JUNIOR MECHANICAL DRAUGHTSMEN, 
having completed National Service, required for 
work on large chemical plant installations. A.E.S.D. 
minimum rates or above. Five-day week and super- 
annuation scheme.——Replies giving details of age, 
qualifications, and experience, and quoting ret. 
LCL/TE1/19, should be addressed to Drawing 
Office Superintendent, LAPORTE CHEMICALS, 


LIMITED, Oyez House, Fetter Lane, London, 
E.C.4. E9SI2Z A 





LANCASHIRE TAR DISTILLERS require a 
DRAUGHTSMAN for their Engineering 
Department 

Applicants should be at least 23 years of age, 
with experience in chemical plant, pipework, 
&c., and should preferably be of H.N.C. 
standard. 

Superannuation scheme, canteen 

Applications, in confidence, giving age, quali- 
fications and experience to Chief Engineer, 
Lancashire Tar Distillers Ltd., Liverpool Road, 
Cadishead, Nr. Manchester 


E9475 a 





MECHANICAL ENGINEER. A young man 
with good drawing-office experience required for 
Factory layout and development work by Biscuit 
Manufacturing Company. He will be required to 
work at the Engineering Headquarters at Ashby 
de-la-Zouch, Leicestershire. Applicants should be 
of or approaching H.N.C. standard.—Apply in 
confidence, with full particulars, to the Chief Person 
nel Officer, Meredith and Drew, Ltd., “* Murray 
House,”’ 43 46, Barbican, E.C E2801 a 





NUCLEAR POWER PLANT OPERATION 


SHIFT MANAGERS are required by the United 
Kingdom Atomic Energy Authority, Production 
Group, at Windscale and Calder Works, Sellafield, 
Seascale, Cumberland 

Applications are invited from Engineers and 
Physicists to fill vacancies on the Advanced Gas 
Cooled Reactor project and at the Calder Hall 
Nuclear Power Station, to be responsible, on shift, 
for the safe and efficient operation of their station, 
including nuclear reactors, steam and _ electrical 
generating plant and associated experimental 
facilities. 

Engineers must have served a recognised engineer- 
ing apprenticeship and be Corporate Members of a 
Senior Engineering Institution or equivalent. Phy- 
sicists should possess a good Honours Degree 
Candidates should have had experience of plant 
operation, i.e. shift operation in a power station or 
work on a process plant or large-scale research 
facility. A course of training at a Reactor School 
and at an operating Nuclear Power Station will be 
provided 

Salary within the scale £1370-£1825 per annum, 
according to qualifications and experience, with 
additional payments for regular shift work 

Contributory superannuation Staff 
scheme 

Send postcard for 


housing 


application form, quoting 
reference P/W.23/J1, to Recruitment Officer, 
U.K.A.E.A., Production Group, Windscale and 
Calder Works, Sellafield, Seascale, Cumberland. 
Closing Date : 25th April, 1960. E9483 A 





SENIOR ELECTRICAL 
DRAUGHTSMAN 


for interesting work on large 
chemical plant installations Applicants 
should have some works experience in 
heavy industry and technica! ability to deal 
with a large variety of problems. Duties 
include the preparation of power and lighting 
schemes. The position is permanent and an 
attractive salary will be offered to the selected 
applicant. Modern offices situated in the 
London, E.C.4, area Five-day week and 
superannuation scheme Applications will 
be treated in the strictest confidence 
Replies, giving details of age, qualifications 
and experience and quoting ref. LCL/TE1/30 
should be addressed to 


required 


The Group Personne! Manager 
LAPORTE INDUSTRIES, LIMITED, 
Hanover House, 14 Hanover Square 

London, W.1 


F9SI9 Aa 


POWER HOUSE SUPERINTENDENT RE- 
QUIRED. To supervise oil-fired B. and W 
installation, 70,000 Ib. capacity Responsibilities 
include Air, Hydraulic, and D.C. generation and 
distribution. Experience in supervisory position 
essential, first-class B.O.T. or Naval Certificate 
desirable. Contributory pension scheme in opera- 
tion.—Write for application form, giving age, present 
Position and salary required, to Works Engineer, 
Avon India Rubber Co., Ltd.. Melksham, Wilt- 
shire E2800 a 


THE ENGINEER 
SITUATIONS VACANT 


PRODUCTION MANAGER required for 
light engineering factory in pleasant rural area. 
Approx. 500 employees. Must be experienced 
in modern factory planning techniques. Prac- 
tical knowledge of Sheet Metal Work, Non- 
Ferrous Casting, and simple Electrical Assembly 
an advantage. Salary according to experience, 
but not less than £1500.—BOX No. E9472 
‘The Engineer.” 

A 





RESIDENT ENGINEER (A.M.[Struct.E.) re 
quired immediately for block of multi-storey flats 
for Portsmouth Corporation. To supervise founda- 
tions (piling) and erection of precast and prestressed 
frame and cladding. Approximately 10 months but 
possibility of extension. Salary £1000 per annum 

Apply in writing, stating age, qualifications and 
experience, to Felix J. Samuely and Partners, 231/233 
Gower Street, N.W.1 E2805 a 





TECALEMIT, LIMITED, 
PLYMOUTH, DEVON 


have a vacancy for a LABORATORY ASSIST- 
ANT in the Physical Laboratory of the Research 
Department. 

The work involves research and control on 
non-metallic materials such as filter media, 
plastics, rubber and adhesives 

Applicants should have a University degree in 
Mechanica! Engineering or equivalent qualifi- 
cation with an interest in physics or technology ; 
research experience with one of the materials 
mentioned and some experience in statistics as 
applied to planning and evaluating experi- 
mental work will be an advantage 

The finally selected candidate will find inter- 
esting and varied work in a progressive and 
active modern factory. His salary will be 
commensurate with his qualifications and 
experience 

The Company operates a _ contributory 
superannuation and life insurance scheme. 

Applications should include details of age, 
education and experience, and be addressed to 
the Employment Officer. 


E9459 a 





THE GLACIER METAL CO., LTD., 


require for their London Factory 


\ SENIOR PRODUCTION ENGINEER 


to lead a team in the examination of production 
techniques, development of improvements, and 
the installation of the developed techniques in 
Production. Work will range from short-term 
action, where immediate returns are the prime 
objective, to long-term development of new 
techniques of production lasting up to 12 months. 
The work will extend into all parts of the 
Factory, and requires an understanding of press 
and machine tools, of the special requirements 
of high-speed transfer machinery, and of Foundry 
and plating practice. 

Requirements : Degree, A.M.I.Mech.E., or 
A.M.1.Prod.E., Apprenticeship or equivalent 
experience in methods development desirable. 

Age preferred : 26-35. 

Salary range : £950-£1350. 

Personnel Manager (Ref. 2716/2717), 
The Glacier Metal Co., Ltd., 
Ealing Road, 

Alperton, Wembley, Middlesex 


F9486 A 


TRAVELLING SITE INSPECTOR (AM! 
Struct.E.), based London, required by Consulting 
Engineers. Experience of all types of reinforced 
concrete framed structures, precast and prestressed 
concrete, steelwork, &c. Sites in all parts of U.K.~ 
Apply in writing, giving age, experience and salary 
required, to Felix J. Samuely and Partners, 231/233, 
Gower Street, N.W.1. E2806 Aa 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
* The Engineer.” A 





STRESS ENGINEER 


DAVY AND UNITED ENGINEERING 
COMPANY LIMITED, 


the largest producers and designers of rolling 
mill equipment in Great Britain, require a 
Graduate Mechanical Engineer with experi- 
ence of stressing techniques to expand and 
develope an existing stress section. 

He will be responsible to the Chief Engin- 
eer for the development of standard analytical 
approach to general design problems. This 
work will entail the theoretical analysis of 
dynamic machines and structures subjected 
to impact and thermal loading. Complete 
research facilities exist for fundamental 
investigations into problems encountered 
These facilities include a field research team 
equipped to carry out stress measurement 
on working components and a research 
workshop, together with a photo elastic 
bench. Knowledge of heavy welded fabri- 
cation techniques would be an advantage, 
but is not essential. 

Comprehensive amenities, Superannua- 
tion Scheme. 

Apply with full details of age, experience 
and qualifications to : 

Personnel Department, Davy and United 
Engineering Company Limited, Darnall 
Works, Sheffield, 9. E9503 a 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 











require a 
GRADUATE PHYSICIST OR 
MECHANICAL ENGINEER 


for the Pilot Plant at their factory at LEIGH, 
LANCS. The work concerns the develop- 
ment of new electric cables and processes and 
provides good opportunities for inventive- 
ness and originality. Previous industrial 
experience not essential, but those with a 
practical approach to problems are desirable 
Salary according to age and experience 
Staff superannuation scheme in operation 


THE HARLAND ENGINEERING 


COMPANY, LTD., ALLOA 


require several 


SENIOR 
DRAUGHTSMEN 


in connection with an expanding develop- 
ment programme in the field of centrifugal 
pumps, hydraulic turbines and medium-large 
electrical rotating machinery. 

Experience in these products, whilst 
advantageous, is less important § than 
thorough knowledge of modern mechanical 
engineering, stress analysis, materials selec- 
tion and application, and up-to-date 
draughting methods. 








Written applications, stating age, experi- The Company offers good salaries and 
ence and qualifications, should be addressed working conditions with contributory 
to: pension scheme, extended holidays after 

Personne! Officer, twelve months and assistance with house 

BRITISH INSULATED CALLENDER’S acquisition or purchase. 
CABLES. LTD Replies, giving full particulars of age, 
: . és qualifications and experience, will be treated 


Anchor Works, LEIGH, Lancs in strict confidence and should be sent 
marked “‘ Personal’ to Chief Draughtsman, 
F9480 A B.E.P. Works, Alloa, Scotland. E9495 a 











PLANT ENGINEER 


required by 


ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


to 


* Specify Improvements. 


»* 


Plan Maintenance 
* Supervise Maintenance and Other Work on 
new and original plant associated with 
PROTON ACCELERATORS. 

Applicants should have served a recognised mechanical engineering 
apprenticeship and be Corporate Members of a Senior Engineering Institution 
or have equivalent qualifications, some electrical experience desirable. 

SALARY : £860 (at age 25)-£1340 p.a 

Housing and contributory pension scheme. 

SEND Postcard for application form to the Group Recruitment (1648 25), 
U.K.A.E.A., A.E.R.E., Harwell, Didcot, Berks 


F9497 a 








SENIOR MECHANICAL 
ENGINEER 


A Senior Mechanical Engineer is required by a Company engaged in a Continuous process 
industry The successful candidate will become a member of a management team connected 


with the management of a large factory. It is essential that candidates have 
(a) <A good Degree in Mechanical Engineering. 
(b) Some engineering background in heavy engineering 


This vacancy is a particularly attractive one for the right calibre person and the future holds 


out very good prospects. The age limit is 35. A good commencing salary is offered 


Write, stating full detai!s, age. qualifications and experience, to BOX No, E9485,“ The Engineer 

















| BOOKS and PUBLICATIONS | 








A monthly journal for the 
professional electronics 
engineer. It circulates to 
86 different industries all 
over the world. 


Electronic 


Engineering 


When electronic engineering is studied 
“Electronic Engineering ”’ is read. 








28 ESSEX STREET, STRAND, LONDON, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


Enter No. 831 on reply card 




















JUST PUBLISHED— 
°° A complete library in two volumes...” 


KEMPE’S ENGINEERS 


YEAR-BOOK 
Edited under the direction of the Editor of *‘ The Engineer ”’ 


1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone ; CENtral 6565 











CENTRAL ELECTRICITY 
GENERATING BOARD 








| RESEARCH AND DEVELOPMENT DEPARTMENT 





BERKELEY NUCLEAR LABORATORIES 





The Laboratories now under construction at Berkeley, Gloucestershire, on a site adjacent to the 
Berkeley Nuclear Power Station, will be completed towards the end of 1960 and will carry out a 
major part in the Board’s experimental nuclear research and development programme in physics 
engineering and materials. 

Applications are now invited for the following posts in the ENGINEERING DIVISION. 
Persons appointed will in general work initially at the Board's office in Bristol and will be trans- 
ferred to Berkeley as the laboratory buiidings become ready for occupation 


A. Design Engineers Ref. ENR/142 


Mechanical and Electrical Engineers to design and supervise the construction of rigs for 
development work associated with nuclear power reactors. The work covers a broad field of 
development, namely, physics, materials and engineering, and offers considerable scope for design 
ingenuity. Successful applicants will work as a team in close collaboration with physicists and 
metallurgists and good drawing-office facilities will be provided. Candidates should have an 
Engineering Degree or be Corporate Members of an Engineering Institution. They should have 
served an apprenticeship and have several years’ experience of engineering design work, preferably 
in the nuclear field 


Salaries within the range £1195-£1775 p.a., according to duties and 
responsibilities. Vacancies also exist for engineers without direct experience 
in this class of work within a salary range rising to £1300 p.a., according 
to duties and responsibilities. 


B. Development Engineers 


Mechanical Engineers for development work in pressure circuit components including pressure 
vessels, ducting, bellow units and gas valves. 


Mechanical and Electrical Engineers for development work on reactor control and instrumenta- 
tion, namely, control rod drives and mechanisms, flow temperature and pressure measurement 
The work will concern mainly the current gas cooled reactor programme, but some original work 
on different advanced systems will be encouraged. Candidates should have an Engineering Degree 
or qualifications leading to Corporate Membership of an Engineering Institution. They should 
have served an apprenticeship and have several years’ appropriate experience in development work. 


Salaries according to duties and responsibilities, within the range £1195- 
£1775 p.a. Vacancies also exist for staff with less experience within a salary 
range rising to £1300 p.a., according to duties and responsibilities. 


C. Assistant Maintenance Engineer Ref. ENR/142¢ 


Applicants should have experience in the maintenance of high and medium voltage switchgear, 
motors, contractor gear, ventilation plant, &c., and should be capable of maintaining electric, gas 
and water services 


Previous supervisory experience is essential, and the possession of a H.N.C. or O.N.C. in 
electrical/mechanical engineering would be an advantage. 


Salary within the range £850-£1025 p.a. 


Applications concerning these appointments, which afford every prospect of 
advancement, should be made to the Personnel Officer, 24/30, Holborn, London, 
E.C.1, stating age, qualifications, experience, present position and salary, by 
29th April. Envelopes should be marked ‘‘ Confidential,’’ quoting reference of 
the post in which you are interested. 

E9504 a 








Enter No. 832 on reply card 
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SITUATIONS VACANT 





THE FAIRFIELD SHIPBUILDING AND 
ENGINEERING COMPANY LIMITED 
GOVAN, GLASGOW 
Invite applications for the follow- 

ing position : 


HEAD FOREMAN 


to take charge of Gearing Depart- 
ment Applicants should have a 
wide experience in the production of 
High Accuracy Marine Reduction 
Gearing 

Applications for the above posi- 
tion will be treated as confidential 
and should be addressed to the 
Company stating age, qualifica- 
tions and experience 

No references are required in the 
first instance 

The successful 
expected to join the 
pension scheme 


applicant will be 
Company's 


F9496 Aa 








OPERATIONAL 
RESEARCH 


y; 


number of vacancies tor 
Honours Graduates in the two Operational 
Research Units of the Guest, Keen and 
Nettiefolds Group of Companies Mathe 
matical statisticians, mathematicians, physi- 
cists and engineers are required to investigate 
and find solutions to the problems that occur 


irge industrial group 


There are a 


ma 
good honours 
inger than 28. Applicants, 
a post in the Mid- 
or the South 


Applicants must have a 
degree, and be you 
Stating a preference for 
lands Unit at Wolverhampton 
Wales Unit at Cardiff, should include details 
experience, etc and their 
addressed to the 
Research 


Road 


of qualifications 
applications shou 
Recruitment Officer Group 
Laboratory, sirmingham New 
Wolverhampton 


{ be 


Lanesfield 


E9520 A 








SENIOR 
DRAUGHTSMEN 


for old-established company special- 
ising in bulk mechanical handling 
machinery and modern foundry 
mechanisation. Progressive well- 
paid and permanent jobs for right 
men Five-day week, 3 weeks 
annual holiday, luncheon vouchers 
(Holiday arrangements honoured.) 
Apply 
Personne! Director, 
MARCO CONVEYOR & 
ENGINEERING CO. LTD., 
Lynn Road, Leytonstone, 
London, E.11 
LEY 2254 











OVERSEAS APPOINTMENTS 


SIMON-CARVES, LIMITED, 


require 


MECHANICAL ENGINEERS 
FOR OVERSEAS CONTRACTS 


Applications are invited from men 


between 30 and 40 
have experience in the erection and installa 
electrical and heavy mechanical 
including H.P. compres- 
4.M.1.Mech.E. 


or similar qualification desirable 


years of age who 


tion of 


engineering piant 
sors, pipelines and vessels 


Applications, quoting Ref. No. 31 with 
details of age, experience and qualifications, 
should be forwarded to Contract Labour 
Dept., Simon-Carves, Ltd., Cheadle Heath, 


Stockport 
E9500 a 








SUB-CONTRACTING 


KELLERING AND CAM PROFILING capacit 
up to &ft. by 6ft. or 6ft. diameter.—ARMYTAG 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone Knottingley 
2743/4) E116 mw 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 
Send for details which show an attractive 
proposition to manufacturers. 

Write to the Managing Director, Remploy, 
Ltd., 25-28, Buckingham Gate, S.W.1, or 
telephone ViCtoria 6621 (12 lines). 


£9064 o 





A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property (specially prepared for each 
trade). —BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2 2 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read “ ADVANTAGES OF 
TRADING AS A LIMITED COMPANY” (3s 
post free); Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp duties. 


E182 o 
| FOR HIRE | 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
BKeliman's, 21, Hobart House, Grosvenor Place, 


S.W.1 E103 xk 
PATENTS | 


THE PROPRIETOR of British Patent No. 767,288 
for “ IMPROVEMENTS IN OR RELATING TO 
COMPRESSION IGNITION ENGINES desires 
to enter into negotiations with a firm or firms for 
the sale of the Patent or for the grant of licences 
thereunder. Further particulars may be obtained 
from Marks and Clerk, 57 and 58, Lincoln's Inn 
Fields, London, W.C.2 F9°06 H 














FOR SALE | 





THE TEES VALLEY AND CLEVELAND 
WATER BOARD has for DISPOSAL the following 
apparatus 

(A) 2 No. 6in. Pulsometer horizontal spindle centri- 
PUMPING SETS with G.E.C. slipring, 
100 h.p. cart-rated motor for 3-phase, 
supply, complete with stator/rotor 
starters with O/L, time lag and N.V, release 


fugal 
protected 
50 cycle 
coils 
One of the pumps is a 10-stage unit, with a 
duty of 420 g.p.m. at 490ft. head ; the other 
also is a 10-stage unit, but having one stage 
removed, and gives 410 g.p.m. at 435ft. head 
A limited number of spares are also available 
lisposal 
PUMPING SET including 74 h-p., 
three-phase, squirrel cage electric 
Maker, Harland Engineering Co., Ltd. 
No. CZ 4037. 
PUMPING SET, including 20 h.p., ventilated, 
squirrel cage electric motor. Maker, Worthing- 
ton Simpson, Ltd. Serial No. 5131738. 

Items (A) can be inspected by prior arrangement 
made with the Engineer, Supply and Distribution, 
&c., at the Board’s Middlesbrough Office, and 
Items (B) and (C) by arrangement with the Engineer, 
Supply and Distribution (Cleveland), &c., at the 
Board's Office at Milton Street, Saltburn-by-the-Sea. 

E. A. MORRIS, 
Clerk of the Board and 
Chief Executive Officer, 


protected, 
motor 
Serial 


Water Board Offices, 
Corporation Road 

Middlesbrough 
12th April, 


1960 E9492 





HYDRAULIC PRESSES 
OF ALL TYPES 
10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft., stroke 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 
4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in., with self-contained 
pumping unit 
3000-ton Heavy Forming or Drawing Press, table 
10ft. 6in. by 6ft. 
2000-ton Forging Press, bed 8ft. by 8ft., 
light 
1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. 
$00-ton Flanging Press 
meter 


REED 


11ft. day- 


vice rams, table 10ft. diae 


BROTHERS (ENGINEERING), LTD., 
Replant Works, 

Woolwich Industrial _— 
London, S.E. 


Tel.- Woolwich 7st 6 F9376 G 





April 15, 


FOR SALE 


NEW BESCO No. 54, Type VM35/200, Power 
Multi-Purpose Punching Machine for interchange- 
able toolheads for punching, notching, cropping, 
&c., maximum punching pressure 35 tons, gap 
7gin., will punch Jin. diameter through #in. or 
2in. diameter through #in., cuts angle and tee 
up to 2in. by 2in. by #@in., beams and channels 
up to 2in. by 2in. by 4in., flat bars 4in. by gin., 
rounds and squares up to lin., complete with 
tools, motor drive 400/3/50 

RHODES Model 1036, 150 tons Double-Geared 
Press Brake with nickel-chrome reinforced cast 
iron frames, the bed and top beam are of rolled 
steel plates, pressure about 150 tons, forming 
capacity 10ft. 6in. by in. plate, width between 
housings 8ft. 81n., arranged motor drive 400/3/50, 
weight about 16 tons. 

SEDGWICK Press Brake, Side frames and base of 
steel plate with top beam and bed of cast iron, 
forming capacity 6ft. by in., mild steel, width 
between side frames 4lin., ** Broughton” hand 
lever safety device fitted, arranged motor drive 
440; 3/50. 

SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity #in., size of rollers 74in. by 
64in. diameter, arranged motor drive 400, 3/50 

PELS Type 30 BLUEFG Double-Ended Universal 
Punching, Shearing and Section Cropping Machine, 
steel plate frame, punches up to I gin. diameter 
through 1 4in depth of punch gap 30in 
shears plates up to I in. thick, crops flat 
bars, rounds, squares, angles, tees, channels in 
proportion. arranged for motor drive 400/3/50, 
weight about 10 tons 

PELS Double-Geared Punching and Bar Cropping 
Machine, steel plate frame, punches lin. diameter 
through jin., depth of punch gap 20in., crops 
round bars up to Ijin. diameter, flat bars up to 
5 by lin., arranged motor drive 400/440/3/50. 

RHODES Geared Guillotine, capacity 
6tt. by gin. mild steel, ith automatic hold- 
down and all gauges, drive 
380 4203 50 


Open-End 
fitted w 


arranged motor 


Photographs of the above are available 


Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 


Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.1I 
Telephone : EUSton 4681-3771 


And at 
HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone : Central 7606-8 


S00 


ECONOMIC BOILER 

HORIZONTAL Economic Boiler by DANIEL 
ADAMSON, manufactured 1953, 9ft. Qin. dia. 
by ISft. 6in. Jong over tube-plates, w.p. 160 p.s.i., 
evap. 10,000 Ib./hr., F. and A. 212 deg. F. Stoker 
fired with all fittings and mountings, induced 
draught fan and feed pump. Plant in_ first-class 
condition, available early despatch 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 


LANSDOWNE 


E207 G 








FOR SALE 

10-ton Butters, Cab Controlled, Overhead Electric 

Travelling CRANE, 37ft. 8in. span, 25ft. max. 

lift, 400/3/50, totally enclosed crab New 1952. 
S$-ton Morris Ditto CRANE, 28ft. 34in. span, 20ft. 

lift, 400/3/50, totally enclosed crab, New 1939 

F. BURRILL AND CO., 
235a, Cathedral Poad, Cardiff 


Tel.: 26100 E9473 G 





1990 THE ENGINEER 
FOR SALE 


FRED WATKINS 


(ENGINEERING) LTD. 

Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors. 

Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 

FRED WATKINS (ENGINEERING), 

COLEFORD, GLOS. 


anes 





FOR SALE 


6-ton Ransomes and Rapier Super _pet/elec. 
MOBILE CRANE (diesel conversion available). 

6-ton Ransomes and Rapier Standard pet./elec. 
MOBILE CRANE (diesel conversion available) 

44 cu. yd. Aveling-Barford diesel-driven DUMPER. 

410 (3 cu. yd.) diesel-driven Rapier EXCAVATOR 
with 4-purpose equipment, new 1949, sound 
condition 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL) LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOI! 
Tel.: Simonswood 3361 (5 lines). 
£9491 G 





CRAVEN 20FT. BY 4FT. 3IN. BY 4FT. 31N. 
PLANER 


Table size 20ft. by 3ft. 10in. Rack drive to table, 
2 toolboxes on cross-slide ; one side toolbox . 
toolboxes fitted with solenoid lifters ; pendant 
control Inching L.D.C Generator Set 
Built 1942 


H. BELL (MACHINE ya 
WALTER STREET, LEEDS, 
Tel.: 63-7398 


a 


EI0S G 








BUNKER CLAMSHELL GATES 
LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE, KENT 
Ring ERITH 34223 & 
3575! E170 o 














PLANT & MACHINERY 


= le 
V7 Remember 


WARDS [/, 
might 7/7) 


have it! 
THOS. W. WARD LTD 


ALBION WORKS SHEFFIELD 
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Special Steels 


Retention of full hardness 


The Nitriding Process for Case-hardening 


Surface hardness up to 1100 D.P.H. 


Maximum resistance to frictional wear and fatigue. 


improved resistance to corrosion by water and steam. 


by Nitrogen offers 


after heating to 500°C. 





Particulars from:— 


ATLAS WORKS 
Telephone: Sheffield 26646. 





NITRALLOY LIMITED 


Telegrams: 


SHEFFIELD, 4. 
** NITRALLOY, SHEFFIELD."’ 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS. vaiiadbiieas Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry - 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids ; 1945 i 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50; 15-ton Booth, 
37ft. span, 400/3/50 ; 10-ton Morris, ** Goliath,’ 
40ft. span, 400/3/50; Wharton 7$-ton, 25ft. 
span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. span, 


dia., 


1946 ; 5S-ton Morris, 58ft. span, hand-operated ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel ; S-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3); 2-ton Vaughan, 27ft. 6in. span, 
2-motor ; majority of the above are unused. 
DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 


5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib; 5-ton Grafton, 


35ft. jib, diesel conversion ; 5-ton Smith, SOft 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in, 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. ’ 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in., black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 


24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 
CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 
VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, immee 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request 
STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons, 
MACHINE TOOLS.—Sedgwick, 12ft. by gin. capa- 
city Guillotine, 1954, 400/3/50 ; Heenan & Froude 
Dynamometers, 1500 h.p. maximum, 18in. Dial 
Indicator (three) ; Scriven Plate Bending Rolls, 
14ft. by 4in.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert Miller, 6lin. 
by 1Sin. table; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40kVA. Sciaky Spot Welding 
Machine; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke up to 8in. capacity ; Sedgwick 6ft 
by tin. Folding Machine ; Rushworth Plate 
Guillotine, 4ft. by jin. ; Bliss 70-ton power press. 
SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
‘Phone : Coleford 2271/2 


600 


Special offer of SPENCER HOPWOOD pattern 
Vertical Multitubular BOILERS, mostly unused and 
ready for prompt despatch 


E106 G 





Quantity Size Evaporation 
1 20 2000/2700 Ib./hr. Feed, 60 deg. F. 
3 16 1550/2060 Ib./hr. Feed, 60 deg. F 
5 14 1320/1760 Ib./hr. Feed, 60 deg. F 
working pressure 120 p.s.i., each complete with all 
fittings and mountings suitable solid or oil-firing, 


ideal for piling or normal industrial duties 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12 
Tel Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 E203 G 





IMMEDIATE SALE, near Kilmarnock. Two 
PENMAN ECONOMIC BOILERS, around 10 000 
Ib. evaporation each, 160 Ib. pressure, with Hodgkin- 
son Stokers, Economiser, pumps, grit and ash plant 
Installed Government factory. Bargain price, 
£4000 where fixed. 
FRED WATKINS (ENGINEERING), LTD. 
COLEFORD, GLOS. 
E179 Gc 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “ Romney” 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath ( are 


PORKLIFT TRUCKS FOR SALE!!! ra 
Petrol and Electric. List available. Also Forklift 
Trucks wanted. State price and particulars.—Speed 
Electrics, Dept. E., Church Street, Basford, Notting- 
ham (Tel.: 75716). E2795 @ 


Apnil 15, 
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AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 


VALUATION & SALE 
f 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 





3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 





VICTORIA 2002/3/4 


Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 


& VALUATION 
OF 
FACTORIES 
PLANT anp MACHINERY 








‘ ’ 
SA L, Ki 





20, Hanover Square, W.1. 


Telephone: MAYfair 3771 











(Factory Department : Ext. 17) 
| FOR SALE 
RICHARDS 8ft. SWING HEAVY DUTY 
DOUBLE STANDARD VERTICAL BORING 


AND TURNING MILL, 
swivelling toolposts on crossrail, 
1-1 to 22-85 r.p.m. 

NEW BROADBENT 6ft. DOUBLE STANDARD 
VERTICAL BORING AND TURNING MILL, 
swing 77in., max. height admitted under standard 
toolbox 37in., max. height admitted under pen- 
tagon turret 44in., 12 speeds from | 6 to 40 r.p.m. 

UNION MODEL BFT.80 HORIZONTAL BOR- 
ING AND FACING MACHINE, 3fin. dia. 
spindle, facing head to outer stay 7ft. 44in. 

NEW PLANERS (HUDDERSFIELD) VARIABLE 
SPEED WORM REDUCTION GEAR TYPE 
PLANING MACHINE, 12ft. by 4ft. by 4ft. 
capacity, Lancashire Drive. 

ONE DITTO, but with 10ft. by 3ft. by 3ft. capacity. 

REBUILT WARD, HAGGAS AND SMITH 
RACK-DRIVEN PLANING MACHINE, 
capacity 8ft by 2ft. 4in. by 2ft. 6in. 


THO* W. WARD LTD. 


two spring-balanced 
12 speeds from 


ALBION WORKS - - - SHEFFIELD 
Phone : 26311. ‘Grams : “ —. 
ISG 


AUCTIONEERS & VALUERS 


HENRY | BUTCHER 
Auctioneers, Valuers 


and Surveyors 


Specialising 


in the 


SALE & VALUATION 


of 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





Established 1807 
FULLER, TORSEY 
SONS & CASSELL 

Specialists 
IN THE 
& VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
MACHINERY 


SA LE 


and 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 


Telephone: ROYAL 4861 





AUCTIONEERS & VALUERS 





WHEATLEY KIRK 
PRICE & CO. 


L. !UDSON, F.R.1.C.S., 
. BEDDARD, A.1.MECH.E., 
M. S. CHEAVIN, F.A.!. 
G. &. GIBBS, F.A.L.P.A. 


P.A.1, 
F.A.L.P.A 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL — PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


Telephone : 
Monarch 3422 (8 lines) 











E 





By Order of the Secretary of State 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location 


April 21 Machine tools and ™M.O.A. Storage Depot, RUSSELL, BALDWIN 
miscellaneous stores. Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
including L), 20, King Street, 

Hereford. 
(Tel.: 4366.) 
Horizontal and hydromatic milling machines, universal grinders ; lathes ; 
drills ; slotting machines ; tyres; tubes; Pel stacking chairs ; chairs ; 
steel tables ; searchlights and projectors ; M.T. Spares ; Caterpillar engines 
(D7s.) ; portable teles. saws with Villiers petro! engines ; 9000 galls. bitumen 
paint; telescopes ; air Compressors ; centrifugal water pumps ; 400,000 
quart and 7 Ib tins; electric trucks ; cable connectors ; power leads ; 
convector plotting and cooling units, etc 

May 3-4 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 
miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELL 

London .S.E.18. (Dept. L), 10, Lloyd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861.) 
May 10 Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON 
miscellaneous stores Byley, Nr. Middlewich, (Dept L), 9, Albert 
Cheshire. (Sale at Cheet- Square, Manchester, 2 
ham Town Hall, Man- (Tel.: Blackfriars 8373.) 
chester, 8.) 

May 17 Vehicles, earth mov- M.O.A. Storage Depot. WALKER, WALTON & 
ing and lifting equip- Ruddington, Notts. HANSON (Dept. L), 
ment Byard Lane, Bridlesmith 

Gate, Nottingham 
(Tel.: 54272.) 
May 24 Miscellaneous stores. Command Ordnance FARRANT, WIGHT- 
Sub Depot, Devizes. MAN & PINNIGAR 
(Sale at Corn Exchange, (Dept. L), 2, Newport 
Devizes.) Street, Swindon, Wilts. 
(Tel.: 51$1/2.) 

June 10 Machine tools and Technical Stores Depot, SHOULER & SON 

miscellaneous stores. Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray.) Street, a Mowbray, 
(Tel +3081.) 


Application for catalogues, available 14 days prior to date of sale, should be made only to ~ 
auctioneers shown above (price of catalogue Is. 0d. P.O. only). Ell 


for War 


Auctioneers 











CASTII 


BY 


HOLCROFTS 


Founders in Grey Iron, Grades 12-14. 
High Tensile Brasses, Gunmetal, Phosphor 


Bronze, Brass and Aluminium. Specialists 


eh a in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades. 


Contractors to all 
Government Departments, 
British Transport Commission 
and British Electricity 
uthority 


THOMAS HOLCROFT 
AND SONS LIMITED 


ETTINGSHALL FOUNDRY, WOLVERHAMPTON Tel: Bilston 41271/2 
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GREAT GUNS; ! 


1960 


AIR COMPRESSORS 


ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS - LONG ST WALSALL - STAFFS - ENGLAND - TEL: Set! 
Makers of the original oil-sealed rotary compressors 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61 63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 
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Tamauye Jack 


MADE 

THE 
FIRST 
MOVE 


Tangye jack is not always in such spectacular 
employment. He is more often of a standard size 
and shape doing everyday jobs in all fields the world 
over We should be pleased to send you lists 


\ of our standard hydraulic jacks 
ai > 
ai > = a ] 
CAB. 
CAB. - P 
Om, momen, | 


a an Ofte 4C €S a 


MANCHESTER & 


ae i 


The twelve 200 ton heat exchangers made by Head Wrightson 
and Co. Ltd., Thornaby-on-Tees, for the Bradwell Nuclear Power 
Station, were each towed for 300 miles by sea to their site in Essex. 
The initial lift to prepare the vessel for launching was performed with 
the help of Tangye Hydraulic Power. Four 75 ton Single acting jacks 
with screwed ram and retaining nut and spherical head on ram 

were supplied. These were operated by Tangye B.S. type hand 


pumps. 


TANGYES LIMITED 
SMETHWICK - BIRMINGHAM - Phone SME 1/8! 


SE APE RS 


A good start to a dramatic journey. 





GLASGOW FOR AD vit € 
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Rivlink Belts, Ltd 27 
Robson, G., & Co. (Con- 
veyors), Ltd 
Rolling Stock & Engineering 
0 6 
Russell, S., & Sons, Ltd. 1S 
Sadi Engineering Co., Ltd 66 
Saunders Valve Co., Ltd . 44 
Schieldrop & Co., Ltd 64 
Scottish Machine Tool Cor- 
poration, Ltd 55 
Scriven Machine Tools, Ltd 27 
Sentinel (Shrewsbury), Ltd 76 
Simplifix Couplings, Ltd 7 
Sinex Engineering Co., Ltd 21 
Skerne Works, Ltd 6 
Smediey Bros., Ltd 38 
Smith & Grace. Ltd 24 
Stephens Belting Co., Ltd 37 


raAur 


Sturtevant Engineering Co 


Ltd 28 
Surfard, Ltd 17 
Tangyes, Ltd be 
Taylor & Chalien, Ltd 5 
Taylor & Hubbard, Ltd 5 
Telehoist, Ltd 8 
Templewood Hawksley Build 

ing Division 61 
Thermal Syndicate, Ltd 4i 
Thompson Bros. (Bilston), Ltd. 18 
Thornycroft, J. L., & Co., Ltd 7?” 
Tilley Lamp Co., Ltd 22 
Tufnol, Ltd 65 
Turner Bros. Asbestos Co 

Ltd 64 
Unit Superheater & Pipe Co., 

Ltd 46 
United Filters & Engineering, 

Lid 
Vaughan, E., & Co., Ltd € 
Venus Pencil Co., Ltd 24 
Vokes, Ltd ”) 
Vulcascot (Gt. Britain), Ltd 75 
Ward, T. W., Ltd 53-84 
Welch, J. A. (Plant & Vessel), 

Lid 66 
Weliman Bibby Co., Ltd 16 
Wellman Smith Owen Engin- 

eering Corporation, Ltd 
Wheatley Kirk, Price and Co 85 
Wiley, J., & Sons, Ltd 4i 
Wilkinson Rubber Linatex, Ltd. 45 
Windley Bros., Ltd 27 
Wiseman, A., & Co., Ltd 79 

“> 


Yarrow & Co., Ltd 
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MALL IRON 
DOWEL PLATES 
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LEATHER FILLET 


J.W.£C.J.PHILLIPS LTD. 


ILLETS 


“PLASTIFIL” 
“POLYFIL” 


LETTERS 
ALL 
SIZES 
AND 
STYLES 


SHOP 
2») 


POMEROY ST.NEW CROSS LONCON SEI4 








BRASS 
DOWELS AND 
SOCKETS 
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STEPHENS 


rac 


NYLON BELT 





lo 





WITH CHROME LEATHER DRIVING FACE 


IRA 


MIRACLO 


STEPHENS LTD. - 






No less than 19 of the 20 leading manufacturing 


firms 


because it pays them. 
on the worst drive in your Works and you 


will soon know why the Miraclo belt is so 


in Britain use Miraclo. 


They use 


widely used by many famous firms. 


Send at once for this free twelve-page colour 
Brochure No. 100 from which thousands of 
Engineers have learnt HOW TO DESIGN A 


DRIVE. 


WHITELANDS_ - 


MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
3-13 MAY 


€¢ 
Sur 


STEPHENS BELTING COMPANY LTD. - SNOW HILL: BIRMINGHAM -4 
ASHTON-under-LYNE. 








- 


it 


Try one of these belts 
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AEI engineers 
know the Steel 
Industry 





There are AEI engineers who specialise in the Steel Industry. 

By working closely with the industry over many years they have virtually 
become a part of it. They study its problems closely, and are always 

at hand to advise on electric drives and control equipment. Call on them 
at any time. They will assist you with everyday plant problems or 


the planning of major projects. 


AEI ELECTRIC DRIVES 


Associated Electrical Industries Limited 
Motor and Control Gear Division 
RUGBY AND MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V & 


AS412 
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where you need < you need A.E.C. diesels 




















No other power units will prove so consistently 






etlicient for 


ndustrial plant and contracting equipment 






the A.E.C. range of high torque diesel engines. 





From 50 b.h.p. to 275 b.h.p. (turbo-charged up to 360 






b.h.p.), they develop an instant, lively. full-throated flexible 






power vear in and year out —at a consistently low cost 





OILFIELD EQUIPMENT 
CONTRACTORS’ PLANT 






Their outstanding efficiency is based on A.E.C.’s 30 years 






evperience of designing and building diesel units for 






widely varying duties, their inherent dependability is still 





er assured by world-wide service facilities 














Fahd ie 


275 b.N.p. 111006 6-cyi. diese! engine SO Woe. poe 13126 4-cyl. aig 











35 FT. LONG GALVANIZING BATH 


FURNACE FOR HEATING |S” SQUARE BILLETS. 
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APRIL 15, 1960 


The high quahty of British structural steel 
is now recognized by the sanctioning of higher working stresses. 


More efficient columns and beams, new methods of 


© design and fabrication—all combine to reduce the amount 


ae 


of steel and labour required, and thereby to reduce the cost. 


The result: an overall saving. 


CHEAPER 


These advances mean that the finished structure is 
cheaper, because steel and labour are saved. 


STRONGER: A higher safe working stress is now recognized, again reducing the amount 
of steel needed for a given job. 
FURTHER SAVINGS: Fire-proof encasement, hitherto calculated as a burden on the, 


steelwork, is now accepted as contributing to its strength, so that columns can be slimmer, 
saving steel and labour. 





STEEL-FRAMED sunprmes 


GIVE GREAT ARCHITECTURAL SCOPE WITH 
UNQUESTIONED STRUCTURAL SECURITY = = 


BKITISH CONSTRUCTIONAL STEELWORK ASSOCIATION, WESTMINSTER, S.W.I secunity) 
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